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EXECUTIVE SUMMAI 


Between August 1, 2001 and November 30, 2001, Jacques Whitford Environment Limited (JWEL) 
conducted a Phase I, H and HI Environmental Site Assessment of the Department of Fisheries and 
Oceans (DFO) properties located on the Malpeque Harbour Approach Range Lights and the Malpeque 
Harbour Ranges at Fish Island, Prince County, Prince Edward Island. 


Based on the information gathered and on observations made during this investigation, the Phase I. H 
and HI Environmental Site Assessment revealed evidence of potential environmental contamination 
associated with the subject property. Potential contamination was based on the following: 


e potential presence of lead based and/or mercury containing paint on the interior and exterior of LL# 
1067, on the daymarks associated with LL#1066, 1068, and 1069, and on the battery box associated 
with LLA1066; 

e potential presence of lead, mercury and other metal impacts in the soil surrounding the existing 
range lights, the former LL#1067 lamp room roof and side walls, and former structures based on: 
former and existing potential metal and mercury based paint; reported and potential spills associated 
with lead batteries for the range lights; the former practice of emptying zinc batteries on-site during 
routine maintenance activities, and the presence of fill materials; 

e potential presence of asbestos containing materials in LL#1067; 

° potential presence of petroleum hydrocarbons in the vicinity of: LL# 1066 and 1067 based on the 
former use of kerosene to fuel the range lights; the former building located approximately 50 meters 
north of LL#1067 based on reported potential storage of kerosene in the building; and, the camp that 


* 


was destroyed by fire based on the presence of a five litre fuel container in the remnants. 


The corresponding Phase II / II included: soil, paint, and building material sampling to address the 
above noted issues. Selected soil samples were collected in the vicinity of the range lights and 
submitted for laboratory analysis of metals, including lead and mercury. Selected soil samples were also 
analyzed for TPH/BTEX. Selected paint samples were collected from the range lights and were 
submitted for laboratory analysis of metals (including lead) and mercury. Selected building materials 


collected from LL # 1067 were submitted to the laboratory for asbestos analysis. | 
Results are as follows: 
e lead, zinc and mercury concentrations above the CCME commercial values were found in soil 
samples on the | m and 10 m ring around LL#1067, as well as at three soil sample locations in the 
vicinity of LL#1067 where the potential for contamination was suspected based on the presence of 
fill material and a portion of the former LL£1067 structure. The volume of contaminated soil is 
estimated as 175 m’. Further on site delineation would be required to delineate one area; 
e paint at LL#1067 and LL#1066 exceed the Hazardous Products Regulations for lead of 5,000 mg/kg 
Malpeque Harbour Approach Range Sites e Prince County, PEI 
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in five of the samples collected. The areal extent of the lead-based paint is estimated to be 200 m 
The paint 1s not considered leachate toxic waste based on analysis of the two paint samples having 
the largest exceedance of 5,000 mg/kg lead; 


e asbestos-containing materials were found on the interior fourth storey of LL#1067. Asbestos- 
containing materials included floor and wall board based on analysis of two building material 
samples. The ceiling, which could not be sampled during the site visit, appeared to be similar to the 


wall board and therefore, has been assumed to be asbestos-containing. New and old asphalt shingle 
samples were not collected at the time of the site visit. Asphalt shingle samples should be collected 
during follow-up work and be analyzed for asbestos content. Should asbestos be confirmed to be 
present then the shingles could be included in clean up of other site asbestos with minimal cost. 
Approximate area of asbestos-containing materials associated with LL#1067 is estimated to be 50 
m’; and 


* soil petroleum hydrocarbon concentrations were all below applicable criteria. 


The ruin, which reportedly was potentially a former kerosene storage building could not be located. It is 
possible the ruin 15 no longer present due to shore line erosion. 


The CCME National Classification System (NCS) detailed evaluation form was completed and the site 
Site Ranking method was not conducted as the site does not have a water lot associated with it. 


The statements made in this Executive Summary are subject to the same limitations included in the 


i 
was classified as Class 2. action likely required with a Final Score of 69 + 7. The Marine and Aquatic 
Closure Section 6.0, and are to be read in conjunction with the remainder of this report. 
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10 INTRODUCTION 
Jacques Whitford Environment Limited (JWEL) was commissioned by Ms. Heather McCleave, P.Eng. 
of Public Works and Government Services Canada (PWGSC), on behalf of the Department of Fisheries 
and Oceans (DFO), to complete a Phase I, II and III Environmental Site Assessment (ESA) on the DFO 
property known as the Malpeque Harbour Approach Range Sites, located on Fish Island, Prince County, 
Prince Edward Island (Figure No. 1). 


1.1 Objectives 
This work has the following general objectives: 


e To conduct a CCME Phase I ESA to identify and document potential sources of contamination in 
soil, sediment, groundwater and/or surface water; 

e To conduct a CCME Phase II ESA to confirm the presence or absence of contamination related to 
the potential sources identified in the Phase I ESA; 

e To complete a detailed intrusive investigation (Phase III ESA) to identify the source, nature and 
extent (horizontal and vertical) of contamination in all impacted media; — | 

° To summarize the contaminated sites on the property and complete the detailed evaluation from the 
National Classification System for Contaminated Sites, Canadian Council of Ministers of the 
Environment (CCME), March 1992; 

e To develop a Marine and Aquatic Sites Ranking for the site, if applicable; 

* To provide input data for DFO's RPIS Contaminated Sites Module; 

e To develop a remedial action plan for the remediation and/or risk management of the contaminated 
sites on the property; 

e To prepare a scope of work and cost estimate for any additional work requirements ; and 

e To develop an indicative estimate of financial liability or contingent liability for all contaminated 
sites on the property. | 


The latter three bullets are not addressed in this report, but are provided as attachments. 
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1.2 Regulatory Framework 
Applicable federal, provincial and municipal regulations were reviewed to develop appropriate 
recommendations. It should be noted however, that this assessment did not include a review or audit of 
operational environmental compliance issues, or of any environmental management system (EMS) 
which may be in place at the property. Where required, the documents listed in Appendix D were used 
as reference material for the completion of this report. 


1.2.1 Paint 


In 1976, the lead content in interior paint was limited to 0.5% (5000 mg/kg) by weight under the federal 
Hazardous Products Act. Health Canada has established home renovation guidelines of 1 mg/cm? for 
children and pregnant women, and 5 mg/cm? as constituting heavily leaded paint. 


No Canadian guideline levels for comparison have reportedly been established for mercury in paint. 
Prior to 1990, the U.S. Environmental Protection Agency (EPA) permitted interior latex paint to contain 
up to 300 ppm elemental mercury and exterior latex paint to contain up to 2000 ppm. In 1990, the U.S. 
EPA mandated the elimination of mercury in interior latex paint (EPA Environmental News, US EPA 
Communications and Public Affairs, A.107, June 29, 1990). Since 1990, the National Paint and 
Coatings Association has worked with the paint manufacturers to re-label all paints with mercury levels 


over 200 ppm for exterior use only. 
1.2.2 Asbestos Containing Materials 


Currently, the provinces of Prince Edward Island, Nova Scotia and New Brunswick regulate the use and 
disposal of asbestos containing material both through legislation, codes and guidelines. In general, 
asbestos containing materials with asbestos content over | must be managed appropriately. 


1.2.8 Soil 


The subject property is on federal land and therefore the primary source of remediation criteria is the 
Canadian Council of Ministers of the Environment (CCME) Soil Quality Guidelines for the Protection 
of Environmental and Human Health (CCME, 1999). DFO requested that the site be considered 
commercial. Therefore, the appropriate guidelines for this site are defined by the commercial values. 
TPH criteria are not included in the CCME Guidelines, hence the Atlantic Canada Partnership in RBCA 
Implementation (PIRI) Risk Based Screening Levels (RBSLs) were used. 
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1.2.4 Leachate Criteria 


Leachate results are compared to the limits defined in the Transportation of Dangerous Goods Act 
(5 mg/L for lead) to determine if the material is classified as leachable toxic waste. | 


ONMENTAL SITE ASSESSN 


2.0 PHASE I ENVIR 
2.1 Scope of Work 


The purpose of the Phase I ESA was to identify any actual or potential environmental contaminants 
associated with the subiect property which may exist as a result of current or past activities. The Phase I 
ESA component of this report was based on the requirements of the Canadian Standards Association 
(CSA) Phase I Environmental Site Assessment Information Product, Z768-94, April 1994, and consists 
of the following: 


e records review; 

e interviews with and/or written requests to regulatory officials and personnel associated with the 
subject and adjoining properties; | 

e asite visit; and 

a evaluation of information and preparation of the report provided herein. 


A Phase I ESA does not include sampling or testing of air, soil, groundwater, surface water or building 
materials. These activities would be carried out in a Phase II ESA, if required. 


The professional qualifications of the Phase I Site Assessor and Senior Reviewer are provided in 
Appendix A. 


22 Methodology 
2.3.4 Records Review 
The applicable search distance for the records review included properties immediately adjoining the 
subject property and those (as identified by aerial photographs, insurance records, etc.) where the 
potential for environmental contamination to impact the subject property was apparent (e.g., petroleum 


product storage in the immediate area). 


A list of records reviewed is provided in Appendix C. 
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2.2.2 Interviews 


Interviews with George Craig and Charlie MacDonald, of DFO/CCG Charlottetown, and Eric Topple, 
DFO/CCG Dartmouth, were carried out to obtain or confirm information on the environmental 
characteristics of this property. A summary of interviewees and contact information, questions and 


responses are presented in Appendix C. Information from interviews is discussed in the relevant 
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sections. 
2.2.3 Site Visit 


The subject property and readily visible and publicly accessible portions of adjoining neighbouring sites 
were examined for the presence of actual or potential environmental contamination. All areas of the 
property and subject buildings were accessible during the site visit; however, due to the size of the 
subject property, only a representative portion of the subject property was visually assessed. Weather 
conditions at the time of the site visits were sunny with light to moderate winds. 


2.3 Site Description 

2.3.1 Subject Property Description 

The subject properties are located on Fish Island in Prince County, Prince Edward Island, and are legally 
described as Property Identification (PID) Nos. 553701, 553727, and 553719 (Figure No. 2). PEI 


Geomatics Information Centre records indicate that the Government of Canada owns the subject 
properties. PEI Geomatics Information Centre records also indicate that PID 553719 has one lease to 


the Government of Canada registered to it. 


Selected aerial photographs have been provided in Appendix B. At the time of the site visit, four range 
lights, consisting of three day marks and one four storey range light, as well as a camp building were 
observed on the subject property. The camp building is reportedly not owned by DFO and is therefore 
suspected to be privately owned. Sand and marram grass covered the south-eastern portion of the 
subject property and low to medium growth vegetation and grasses covered the north-western portion of 
the subject property. Selected photographs of the site are shown on Figure 3. 


DFRP information for this property is as follows: 


LDU/Property Number: 02176 (front), 81102 (rear), 02175 (approach front), 81101 (approach rear) 


Custodian: Fisheries and Oceans (CCG) 
Type of Interest: all crown-owned, excluding 81101 which is occupied without an interest 
Number of Structures: 0 


Area in hectares: 0.4047 (front), 0.4047 (rear), 16.194 (front approach), 0.81 (approach rear) 
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Provincial property information for this site is provided in Appendix C. The DFRP and provincial 
property information is compared in Table |. The provincial property information was used to represent 
property boundaries on the associated figures. 


Table 1 Comparison of DF RP and Provincial Property Information 


| Property Aer ial Extent (hectares) | | Eu Ownership 


| Provincial Property Information x — Provincial Property Information 


| Front Range | | same property for both rear and | - Cro | Government of Canada | 
| LL 41068 | | front ranges | | 

| Rear Range | 0.4047 | 12.9504 | Crown | Government of Canada 

| LL# 1069 | | | ھ‎ 

| Approach Front | 16.1940 | | 31.73 Crown | Government of Canada 

| Range x x | x 

| LL # 1066 x x | 

| Approach Rear | 0.8100 |. 00 77611802 | Occupied without i Government of Canada 

| Range i | | an interest ھ‎ 

| LL # 1067 x | 


2.3.2 Water Supply/Groundwater Usage 


There is no known water supply or groundwater use on the subject or adjoining properties. There are no 
known septic fields located on the subject property. 


| 2.3.3 Soil, Topography and Drainage 


Based on available surficial geology maps, the native surficial soils at the site likely consist of silt, sand, 
and minor gravel. The characteristic permeability of these soils is moderate. Site specific testing of 
subsurface soils would be required to obtain more detailed soil permeability information for the site. 
Bedrock in the area consists of redbeds made up of conglomerate, sandstone and siltstone. Regional 
surface drainage appears to be towards both the Gulf of St. Lawrence and the Malpeque Harbour, which 


surround the subject property. The regional groundwater flow is tidally affected, therefore, flow 
direction would vary according to tidal stage. Surface drainage at the site appears to follow the general x 
slope of the property, which is generally directed towards the surrounding water bodies. However, the 
southern portion of the subject property has sand dunes along the property boundaries which would 
direct surface drainage to the central area of the southern portion of the subject property. Areas of the 
north-western portion of the property were covered by standing water. These areas may act as a 
watercourse between Malpeque Harbour and the Gulf of St. Lawrence. 


Fill material observed surrounding and to the north of LL#1067 represents a potential source of 
environmental contamination. 
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Erosion protection was observed to have been placed along the base of the cliff to the south of LL#1067. 
The erosion protection consisted of a gabion wall. 


Wells, pits, lagoons, stressed vegetation, or ditches were not observed on the subject properties. 
2.3.4 On-Site Buildings and Structures 


The subject property was occupied by four range lights, three solar huts, and a camp. Three of the range 
lights (LL#1068, 1069, and 1066) were skeleton steel towers with wooden daymarks (white with a red 
vertical stripe) and a light on top of them. A vertical steel ladder was fixed to the skeleton steel towers 
and enabled access to the steel grate landing, located at the top of the range light, which provided access 
to the light and the daymark. The skeleton steel range lights had timber skid foundations. The fourth 
range light (LL#1067) had a two storey metal frame as a base with a two storey wooden enclosed 


structure on top of it. The range lights were powered by solar energy, which primarily consisted of solar 


panels and batteries. The batteries for LL#1067, 1068, and 1069 were stored in nearby solar huts, while 
the batteries for LL#1066 were stored in a red wooden box fixed to the skeleton steel tower. 


A metal ladder-type staircase, having a metal landing between the first and second storey, enabled 
access to the third storey of LL#1067. The third storey of LL£1067 had an unfinished interior and a 
wooden ladder-type staircase, which enabled access to the fourth storey. A make-shift bed, consisting of 
fibreglass batt insulation, plastic, and a wooden frame, was observed on the third floor. The interior 
fourth storey had white painted asbestos board sheathing, which had reportedly been vandalised. Large 
holes were observed in the asbestos wall sheathing. The floor of the fourth storey was unpainted grey 
asbestos board. The light for the range was located on the fourth storey. A wooden catwalk having a 
metal railing was located on the exterior fourth storey of the structure. Painted areas of LL#1067 
consisted of the steel framing and ladder-type stair case, the exterior of the upper wooden enclosed 
portion, and the catwalk steel railing. The roof was covered with asphalt shingles. 


The solar huts were made of prefabricated steel, having a brown baked on enamel finish, and white 
wooden doors. Solar panels were fixed to the exterior of the solar huts and the batteries were stored on a 
shelf in the interior of the huts. A solar regulator was observed to be fixed to the interior wall of each 
solar hut. The solar hut associated with LL#1068 appeared to have been submerged with sea water as 


seaweed and sand were observed inside the solar hut. 


The camp had a wooden frame and an unfinished interior. Four bunk beds, a space heater, cooking 
appliances, and general domestic equipment were observed in the camp. The exterior of the camp was 
painted beige, the roof was covered with asphalt shingles, and the foundation consisted of wooden 
blocks. | | 


None of the subject buildings or structures had basements or were insulated. At the time of the site visit, 
navigational activities were operational and the camp was unoccupied. A summary of property and 
building information is presented in Table 2. 
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Table 2 - Summary of Lot and Building Information 


| pod ood ٧ي‎ 


| Approximately 2,330 m, 765 m 
| Approximately 115 ha 


E Services: Sewer, Water, Electricity | No known sewer or water services. The site has above ground and 
৷ | underground electricity. 


Buildings E | 
| LL#1066 تت ھ‎ LLA1067 | 
| | 57 ET x 0. m T eee eee 
| Max Length, Max Width | (po  45m.1. | | EES 5m, 5m 
| Number of Storeys — | 1 نک‎ C A | 
| Foundation e es we | Pressure-treated timber skid x Concrete pier 
| | | x LL#1069 ` 
| Date Constructed ° ` x | 1959 
| CS Peng 7 زو‎ T T UU T — SS a 
| | Number of Storeys | | | | 
| F oundation | i Pressure-treated timber skid 
1 JJ VT ER = | | — | | € hn Së M oe 
x een — == = eem 7 x Mid 1980 
| | Max Length, Max Width GM. 5 — 25m í Approximately | 19m, 1 Am 
| Number of Storeys | | 
| cvv u bod دو دوه‎ E دق‎ EE 
| m. | ا‎ AAA 8 


| HVAC | - A space heater was observed in the 
i | camp. | 


2.3.5 Adjoining Properties 


Land use associated with the adjoining properties generally includes water bodies and parkland as 
shown on Figure No. 2 and in Table 3 


Table 3 - Adjoining Properties - Current Land Use 


SE of Contamination ` 
| Fillor Vent for 
Suspected LST | 
| | None observed | None observed 
| Parkland and | None observed None observec | None observed | None observed 
| Malpegue Harbour ا‎ 5 | | 


| Boundary | 
| Side of Site | 


| None observed | None observed 


| None observed 


Potential environmental contamination from adjoining properties observed on site during the site visit 
are discussed in the relevant section of Section 2.6. 
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2,4 Historical Land Use 
2.4.4 Subject Property 


Historical information describing the subject properties was obtained from a variety of sources as 
detailed in Appendix C. A list of historical land uses for the subject property is provided in Table 4. 


Table 4 - Historical Information for the Subject Property 


\ Land Use _ | ee of Informal i 


CCG records, Interview with I 
| George Craig and Charlie 
| MacDonald, and aerial 

| photographs. 


| The subject property has been historically used for navigational aid and 


| | parkland activities. 


In 1856, a fixed range light LL#783 (original LL#1067) was established 
| and was the main light until 1876 when it became the back light of the 
‘| outer range. The original LL#1067 had a white square wood : structure 
| with a dwelling attached. The original LL#1067had a white light. 


| In 1876, a fixed range light LL#784 (original LL#1066) was established | 
| and acted as front s Hen of mer outer range and from 191 | o 1941 also 
x white open y framework structure surmounted by. a | square salva on 

x lantern and was noted as having a red light for its inner range role and a 
| white light for its outer range role. 


| In 1911, a fixed range light LL#785 (original LL#1068) was established | 
| and acted as the front light of the inner range. The original LL#1068 

| consisted of a pole with a small white shed at the base and was noted as 
| having a red light. 


| In 1941, a fixed range light LL#785.5 (original LL#1069) was 
| established and acted as the back light of the inner range. The original 
LL#1069 consisted of a pole and was noted as having a red light. 


| Prior to at the latest 1954, the positions of LL#1066 and LL£1067 in the 
| List of Lights Books would be in the Gulf of St. Lawrence. A 1955 

| aerial photograph positioned the original LL£ 1066 and 1067 in 

| approximately their existing locations. 


| The 1955 aerial photograph also indicated that a separate building was 
| located approximately 50 meters north of the original LL#1067. CCG 
| employees indicated that the separate building may have been for 

| kerosene storage. 


| Records from 1958 indicate the current positions of the original 
| LL£1068 and 1069 would be in the Gulf of St. Lawrence. 
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Table 4 - Historical Information for the Subject Property 


| Period/Date SES JQLand Use schein Sources of Information | 
| 1959 to 

| approximately 
| 1987 


| In 1959, the original L LA 1067 structure was replaced with the existing | CCG records. interview — | 
| red skeleton tower with a white enclosed upper portion. | Charlie MacDonald, and | 
| aerial photographs. 


lt is expected that in 1959, the original LL# 1066 was replaced with a 
white tower structure (former LL£1066) having a white light. 


| Also in 1959, the original LL# 1068 and 1069 structures were replaced 
| with steel skeleton towers painted red, with white rectangular daymarks, 
| having a fluorescent red diamond in the centre (former LL£1068 and 

| 1069). Records from 1976, indicate the former LL£1068 and 1069 

| structures were positioned in approximately their existing locations. 

| Their location during the period of 1959 to 1975 is not known; however, | 
it is E they were positioned in approximately their existing 
| locations. 8 
x A 1980 aerial photograph confirmed the presence of the potential | CCG records, interviews 
| kerosene storage building located to the north of LL#1067; however, | with Charlie MacDonald. 

| this structure was not observed in the 1990 aerial photo. Therefore, it | and George Craig and aerial 
| appears that the potential former kerosene storage building was | photographs. 
| demolished between 1980 and 1990. The ruin reportedly still exists; | 
| however, JWEL was unable to locate it during their site visit. However, 
| based on the erosion observed in the aerial photos and during the site 
| visit, it is possible this structure was undermined and subsequently 

| destroyed by the erosion of the shore line. 


| Approximately l 
| 1980's to 1999 


| In the 1980's the former LL#1068 and 1069 were replaced with the 
| existing galvanized steel tower structures having white wooden 
| daymarks with a red vertical stripe. 


| Solar power was reportedly installed on the towers in 1985-86. The 
| existing solar huts were reportedly constructed beside LL#1067, 1068, 
| and 1069. 


x In 1987 a severe fall storm washed out the sand beneath the former 

| LL#1066, which left it on the beach and slanted at a reported 10 degree 
| angle. The existing LL#1066 was constructed and the former LL#1066 
| was given to the Malpeque Historical Society and it is now located at 

| Cabot Park approximately 2.5 kilometres south of the subject property. 

| One of the conditions of transfer of the former LL£1066 to the 

| Malpeque Historical Society was “no light is to be installed in the 

| lantern that can be seen from seaward", therefore, it is not expected that 
| the former LL£1066 is operational. 


1 1999 to present | In 1999, a camp was constructed on the subject property approximately | Site visit and aerial 
| | 50 m northeast of LL#1067. | photographs. 


| A former camp, which appeared to have been destroyed by fire, was 
| observed on the subject property. The location of the area of camp 

| destroyed by fire is shown on Figure 3. The date of the former camp's 
| construction or of its destruction is not known. 
| The navigational aids remain operational. 


Potential sources of environmental contamination from historical activities on the subject property, 
identified during the historical review, are discussed in the relevant subsection of Section 2.6. 
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2.4.2 Adjoining Properties 


A list of historical land uses for the adjoining properties is provided in Table 5. 


Table 5 - Historical Information for the Adjoining Properties 


| Boundary | : 
Side of Site | u | Sources of Contamination ` 


| Aerial photos, Site visit 


| Aerial photos, Site visit 


Potential sources of environmental contamination to the subject property from adjoining properties, 
identified during the historical review, are discussed in the relevant subsection of Section 2.6. 


2.5 Regulatory Requests 
2.5.1 Provincial 
Information obtained from the Prince Edward Island Department of Fisheries, Aquaculture and 


Environment (PEIDFAE) is presented in Appendix C and is discussed in the relevant subsection of 
Section 2.6. 


2.5.2 Federal 


An information request was submitted to Environment Canada by PWGSC with regards to the subject 
property. Three sources of information were searched; the Office of Enforcement, Environmental 
Emergencies Section, and Waste Management and Remediation Section. Relevant information is 
presented in Appendix C and is discussed in the appropriate subsection of Section 2.6. 


2.6 Site Visit and Evaluation of Findings 

2.6.01 Fuel Handling and Storage 

A review of the Canada Coast Guard, Maritime Region, Petroleum System Upgrade Program inventory 
indicates that no tanks requiring registration under the Canadian Environmental Protection Act (CEPA) 


are located on this site. CEPA requires all underground storage tanks and any aboveground storage tank 
greater than 4000 liters be registered. | 
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adjoining properties. 


The PEIDFAE reported that no petroleum storage tanks are currently registered at the subject or 

No evidence of fill and/or vent pipes indicating the possible presence of underground storage tanks was 

observed on the subiect property during the site visit. 

Two 20 litre (L) plastic containers of petroleum hydrocarbon liquid were observed on the exterior south 

side of the camp. One plastic container was on the soil and the other plastic container was on a wooden 
board. One petroleum hydrocarbon stainless steel above ground storage tank (AST), approximately 6.5 
L, was observed to be fixed to the southern exterior wall of the camp. No staining was observed in the 
vicinity of the petroleum hydrocarbon storage and storage containers appeared to be in good condition. 


Two domestic propane AS I's were observed to have been placed on a wooden board on the south side of 
the camp. 


Based on the presence of a light keeper or caretaker on the subject property up to 1960’s, it is expected 
the range lights were formerly fuelled by kerosene. Caustic-Soda (zinc plated) batteries were used to 
fuel the range lights from approximately the late 1960's to the 1980's. Since the 1980's, the range lights 
have been solar powered. Twenty-four batteries, six batteries per range light, were observed on site at 


the time of the site visit. No staining was observed in the vicinity of the batteries and the batteries 
appeared to be in good condition. 


According to Charlie MacDonald, a District Engineer with the Coast Guard, kerosene may have been 
stored in the building formerly located approximately 50 m north of LL#1067. The building had been 


located on the subject property as early as 1955 and since at least 1980. This area is believed to be the 
location of the ruin that George Craig, a navigational aids technician had spoken about. JWEL could 
not locate the ruin and/or area of the former potential kerosene storage building during the Phase 1 
ESA field work. However, based on potential shore line erosion, it Is possible this location was 
undermined and is no longer present. 


۸ small metal fuel container (approximately 5 L) was observed in the remnants of the camp that was 
destroyed by fire. 


2.6.2 Chemicals 


Domestic cleaning supplies and insect repellent were observed in the camp. The storage or use of these 
chemicals is not expected to represent a significant environmental concern at this time. 
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2.6.3 Waste Management 


The PEIDFAE reported that they have no record of any non-compliant environmental issues, 
outstanding charges or Ministerial Orders, registered underground petroleum storage tanks, or operating 
| air quality permits for the subject or adjoining properties. Environment Canada (Atlantic Region) 
| Sections (Pollution Control; Environmental Emergencies; Waste Management & Remediation) and the 
| Office of Enforcement searched their records for this site and did not identify any environmental 
concerns. 


According to CCG/DFO employees, former Caustic-Soda batteries, which contained a zinc plate, were 
often drained on site. 


Portions of wire mesh, similar to that used for the erosion protection gabion walls, was observed in the 
medium to high growth vegetation located to the north of LL#1067. | 


Non-hazardous building materials, such as wood, steel, and other waste debris, were observed to be 
located 75 m south of LL#1066. The waste building materials appeared to have either blown or drifted ` 
x ` to its observed location. It is possible the building materials originated from the camp destroyed by fire. 
| ` The suspected metal lantern room roof and side walls of the former LL#1067 structure was observed to 
be located approximately 24 m north of LL#1067 in medium to high growth vegetation. Potential | 
former paint on the structure may have resulted in surrounding soil contamination. 


Waste construction debris, primarily shingles and wood from what appeared to be the former catwalk, 
was observed in the vicinity of LL#1067. The waste debris appeared to have been recently discarded. 


Based on this it is expected that the shingles observed on LL#1067 were recently installed. New and old 
asphalt shingles were observed in the waste debris. 


2.6.4 Spill and Stain Areas 


No spills or stained areas were observed on site during the site reconnaissance, however, as mentioned 
in Section 3.4.2, liquid from batteries may have been disposed of onsite. George Craig indicated that 10 
years ago, the solar hut associated with LL#1069 tipped over and lead/acid electrolyte from the batteries 
within spilled out. This represents a potential source of soil contamination. 


2.6.5 Lead 

In 1976, the lead content in interior paint was limited to 0.5% by weight under the federal Hazardous 
Products Act. Lead is also associated with plumbing solder and old pipes, as well as other lead-based 
products such as wall shielding (x-ray rooms). Based on the age of the existing structures on the subject 


property, excluding the existing camp, lead-based paint may be present. Lead-based paint may have 
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been present on former structures, such as the former range lights, the former attached dwelling to 
LL#1067, the former potential kerosene storage building, the former LL#1067 metal lantern room roof 
and side walls, and the camp destroyed by fire. 


Potential lead-based paint may have impacted the surrounding soils. 
Lead and zine batteries were reportedly used on site. According to George Craig and Charlie 
MacDonald, former Caustic-Soda batteries and lead batteries may have been historically drained or 


disposed of onsite. No evidence of discarded batteries was observed during the site visit. 


Fill material observed surrounding and to the north of LL#1067 represents a potential source of soil 
metal contamination. 


2.6.6 Mercury 

Historically the range lights associated with the subject property were reportedly fixed and there was no 
evidence of mercury baths in the existing range lights. Further, George Craig indicated that mercury 
vapour lamps were likely not used at this site due to the power requirements for mercury vapour 
lighting; however, Eric Topple thought that it was possible mercury vapour lights were used in LL#1066 
and LL#1067. 

Based on the age of the subject buildings, interior and exterior mercury containing paint may be present. 
Former structures may have also had mercury containing paint. Potential mercury containing paint may 
have impacted the surrounding soil. 

2.6.7 Wastewater Discharges 

Wastewater is not produced or discharged at the subject property from the range lights. 

The former dwelling attached to the original LL#1067 structure and/or the former building located 50 m 
north of the former LL#1067 structure represent potential former sources of domestic wastewater 


discharges. There are no known septic tanks or fields on the subject property. 


No indication of sewage generation/disposal associated with the camp was observed at the time of the 
site visit. 


2.6.8 Air Emissions 


Site related air emissions were not observed on the subject property or identified in the records review or 
during the interviews. Visible evidence of mould was not observed in the subject buildings. 
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| 
2.6.9 Polychlorinated Biphenyls (PCBs) | x 
The past use of PCBs in electrical equipment such as transformers, fluorescent lamp ballasts, and 
capacitors was common. The federal Environmental Contaminants Act, 1976, prohibited the use of 
PCBs in heat transfer and electric equipment installed after September |, 1977, and in transformers and 
capacitors installed after July 1, 1980. 
Lamp Ballasts 
The range lights have incandescent lights and do not have ballasts. George Craig did not recall any use 
of vapour lamps (that would have used ballasts) at this site. 


Transformers 
No transformers were observed or reported to be located on the subject property. 


PCB Storage Facility 
There was no PCB storage facility located on this site. 


2.6.10 Asbestos 


The use of friable asbestos in the construction industry, including thermal insulation, spray-on 
fireproofing, certain mixtures such as acoustic ceiling grouts, etc. was voluntarily stopped for most 
materials in 1978-79. Manufacturers continued to use asbestos in their products until stockpiles were 
used up (late 1980s). Asbestos is still used in the manufacture of some asphalt roofing shingles. It was 
not until 1985 that other ACMs were banned including floor tiles, linoleum and other sheet goods. 
Since that time, asbestos has continued to be an integral part of some building materials, but is typically 


| found below a concentration of 1%. The sprayed application of asbestos-containing fireproofing was 
x not prohibited until 1986. | 


Currently, all Atlantic Canadian provinces regulate the use and disposal of asbestos containing materials 
both through legislation, codes and guidelines. In general, asbestos containing materials with asbestos 
content over 1% must be managed appropriately. 


Potential asbestos containing materials (ACMs) observed on site during the site visit were the floor, wall 
and ceiling boards located on the fourth storey of LL#1067. Waste construction debris, including 
shingles were observed to have been recently discarded in the vicinity of LL#1067. New and old asphalt 
shingles which may contain asbestos were observed in the waste debris. George Craig indicated that the 
asbestos board located in the fourth storey of LL#1067 was painted white and later smashed in by 
vandals. | 
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2.6.11 Urea Formaldehyde Foam Insulation (UFFI) 

The sale and installation of UFFI as thermal insulation began in approximately 1970, and continued until 
December 1980 when it was banned under the federal Hazardous Products Act. UFFI was installed in 
both new and existing buildings during this period. 

The commercial use of UFFI was prohibited in 1985 as described by the Federal Hazardous Products 
Act. Evidence of UFFI was not observed during the site visit or identified in the records review or 
during the interviews. 


2.6.12 Ozone Depleting Substances (ODSs) 


Equipment or appliances that could contain ODSs were not observed on the subject property during the 


site visit. indicated that in general chlorobromomethane was formerly commonly used as a 
fire extinguishing agent in range lights. However, historic use of chlorobromomethane is unlikely to 
represent an environmental concern for the subject property. 


2.6.13 Radon 


Radon gas is a product of the decay series that begins with uranium. Radon is produced directly from 
radium, which can be commonly found in bedrock that contains black shale and/or granite. Radon gas 
can migrate through the ground and enter buildings through porous concrete or fractures. Radon tends 


to accumulate in poorly ventilated basements. 

No testing for radon gas or its breakdown products has reportedly been completed for the subject 
property. However, based upon the local geology, significant levels of radon gas or its breakdown 
products are not expected. 


2.6.14 Electromagnetic Fields (EMFs) 


No high tension transmission lines or electrical substations which could generate significant 
electromagnetic fields were identified near the subject property. 


2.6.18 N oise and Vibration 


Major sources of noise or vibration were not identified on the subject or adjoining properties during the 
site visit or identified in the records review or during the interviews. 
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2.6.16 Dredging 
Dredging is not an issue at this site. 


MENT 


3.0 PHASE 11/111 ENVIRONMENTAL SITE ASSESS! 


3.1 Scope of work 


A Phase IM! ESA sampling program was carried out based on the following Phase I findings: 


se potential presence of lead based and/or mercury containing paint on the interior and exterior of LL# 

1067, on the daymarks associated with LL#1066, 1068, and 1069, and on the battery box associated 
. with LL#1066; 

e potential presence of lead, mercury and other metal impacts in the soil surrounding the existing 
range lights, the former LL£1067 lamp room roof and side walls, and former structures based on: 
former and existing potential metal and mercury based paint; reported and potential spills associated 
with lead batteries for the range lights; the former practice of emptying zinc batteries on-site during 
routine maintenance activities, and the presence of fill materials; 

e potential presence of asbestos containing materials in LL#1067; and 


potential presence of petroleum hydrocarbons in the vicinity of: LL# 1066 and 1067 based on the 


former use of kerosene to fuel the range lights; the former building located approximately 50 meters 
north of LL#1067 based on reported potential storage of kerosene in the building; and, the camp that 
was destroyed by fire based on the presence of a five litre fuel container in the remnants. 


3.2 Methodology 
3.2.1 Paint Sampling Program 


Interior and exterior paint sampling of LL#1067 and of the wooden doors associated with the solar huts 
and exterior paint sampling of LL#1066, 1068, and 1069 was conducted for metals and mercury 
analysis. Where possible, a minimum of 10 g of paint was collected from each area (different colored 
paint) sampled. The PWGSC Paint Sampling Protocol for Lighthouses and Associated Buildings (July 
18, 2001) was followed. The lab weighed each paint sample and the areal extent of the samples were 
approximated in the field. Paint samples were collected from the various different paints associated with 
the structures. Leachate testing for metals and mercury was conducted on two out of the six paint 
samples exceeding 5000 mg/kg lead content. | 
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3.2.2 Asbestos Sampling Program 


Samples of suspected asbestos containing floor and wall board were collected from the fourth storey of 
LL#1067. JWEL could not safely collect a sample from the ceiling of the fourth storey of LL#1067; 
therefore, none were collected. New and old asphalt shingle samples were not collected at the time of 
the site visit. Asphalt shingle samples should be collected during follow-up work and be analyzed for 
asbestos content. Should asbestos be confirmed to be present then the shingles could be included in 
clean up of other site asbestos with minimal cost. 


3.2.5 Soil Sampling Program 


The following acronyms were used to describe the sample locations: BG-80 = background sample and 
SS = soil sample. 


Fifty-four test holes were excavated by hand on the subject property at the locations shown on Figure 
No. 4 on September 12 and 13, 2001. The test holes associated with LL#1066, 1068, and 1069 were 
arranged 90 degrees apart in three concentric rings spaced at 1 m, 10 m, and 20 m from the base of the 
light tower, with four sample locations per ring for a total of twelve sampling locations per site or thirty- 
six sample locations in total. Sampling locations on consecutive rings were rotated 45 degrees from 
those on the previous ring. | 


The test holes associated with the area of camp destroyed by fire were arranged 90 degrees apart at 


approximately 1 m distance from the center of the area, with one test hole having been excavated in the x | 
center of the area. Five test holes were excavated in this area. | 


The majority of the test holes associated with LL#1067 were arranged 90 degrees apart in three 
concentric rings spaced at | m, 10 m, and 20 m from the base of the light tower, with four sample 
locations on the 1 m ring, two sample locations on the 10 m ring, and three sample locations on the 20 m 
ring. Two sample locations (SS-80 and SS-6) were also excavated in an area of fill material and one 
sample location (SS-7) was collected from beneath the former roof of the original LL#1067 structure for 
a total of twelve sampling locations. Sampling locations on consecutive rings were rotated 45 degrees 
from those on the previous ring. 

Three soil samples were collected in each hole at depths of approximately 0-0.15 meters below ground 
surface (mbgs), 0.15—0.30 mbgs, and 0.30-0.45 mbgs, designated A. B, and C, respectively. Hence, the 
sample designation SS-1B refers to the sample collected at a depth of 0.15-0.3 m below ground surface. 


One background test hole was excavated more than 30 m from the base of the range lights and samples 
were designated as BG. 
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Soil conditions encountered in the test holes were logged by JWEL field personnel at the time of 
sampling and are described in Section 3.3. The recovered soil samples were placed in glass jars in a 
cooler for transport back to our office. 

To minimise the potential for cross-contamination, following hand excavation, a side of the excavation 
was grazed away and then samples were collected. This was done to collect soil that had not been in 
contact with the shovel. All “A” depth samples from the | m sampling rings, two samples in the area of 
fill in the vicinity of LL#1067, one sample collected beneath the former LL#1067 roof, one sample from 
the centre of the area of the camp destroyed by fire, and one background sample were analyzed initially 
with the remaining samples archived at the laboratory. Following a review of the initial lab data, 
selected archived samples were submitted for analysis in order to delineate identified contaminants. 


In the vicinity of LL#1067, initially only the “A” level samples on the 1 metre ring and 55-6, 55-80, and 
SS-7 were submitted for soil metal analysis. The initial analytical results indicated lead, zinc and 
mercury exceedances. Where “A” level exceedances occurred, the "B" and "C" level samples were 
submitted for analysis of the respective “A” level exceedances. For example, SS-1A had a zinc 
exceedance, therefore, SS-1B and SS-1C were submitted for zinc analysis. Please note, no exceedances 
were noted in SS-3A; however, as a precautionary measure, based on proximity to the mercury 
exceedances on the | metre ring and based on the 54% difference from the mean for zinc content, of SS- 
4A and its blind duplicate, SS-3B and SS-3C were submitted for zinc and mercury analysis. 


For delineation purposes, selected *A" level samples were submitted for analysis of the metals noted to 
be in exceedance during the initial round of analysis, as per DFO's request. For example, SS-5A was 
submitted for lead, zinc and mercury analysis. | 


` Volatile Organic Compound (VOC) concentration measurements were obtained in the headspace from 
selected recovered soil samples, at room temperature, using a Gastechtor 1238, calibrated to hexane. 
This instrument has a detection range from 0 parts per million (ppm) to 10,000 ppm. 


3.2.4 Laboratory Analytical Program 


The analytical program is summarized in Table 6. All samples were submitted to Philip Analytical 
Services (Philip) in Bedford, Nova Scotia. Philip is accredited by the Canadian Association of 
Environmental Analytical Laboratories (CAEAL) for each of the analysis methods utilized and has in- 
house QA/QC programs to govern sample analysis, including replicates. Laboratory reports are 
presented in Appendix E. 
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3.2.5 Quality Assurance/Quality Control (QA/QC) Sampling Program 


The QA/QC sampling was conducted on approximately 10% of parameters that were analyzed. QA/QC 
was addressed by collecting duplicates. The results of this testing were used to evaluate the reliability of 
the sampling. The numbers and types of QA/QC samples are presented in Table 6. In addition, one 
background sample was collected outside of the area of the historical site activity as shown on Figure 4. 


3.3 Field Observations 


Pertinent field observations for soil samples are described in Table HI. 


3.3.1 Stratigraphy 


Samples were collected from depths of 0 to 0.45 mbgs. The majority of the overburden on the site 


consisted of light brown to reddish brown sand, excluding the area of LL#1067, which consisted of 


reddish brown silty sand and areas of fill material. The suspected source of the fill material was the 


demolition/destruction of the original LL£1067 structure and attached dwelling. Debris observed in the 


fill material at SS-80 and SS-6 included brick, glass, dishes, and a paint can. Bedrock was not 
encountered. 


3.3.2 Groundwater Conditions 


Groundwater was not encountered during the field program. Free product was not identified at any 
sampling location. 


3.3.3 Soil Vapour Conditions. 


Elevated soil vapour concentrations, typically above 10 ppm, are generally indicative of the presence of 
volatile petroleum products (ie. Kerosene and to a lesser extent diesel, or fuel oil). The VOC 
measurement does not provide an exact quantification of hydrocarbons in the soil, but rather is an 
indication of the degree of contamination of volatile hydrocarbons relative to other samples. Results, 
provided in Table H1 in Appendix H. show maximum VOC values of 10 ppm. 
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3.4 Laboratory Analysis Results for Paint 


3.4.4 Metals in Paint 
Results of the paint sampling are presented in Table 7. Table 8 
presents more details on lead results expressed on an area 


basis. 


Lead based paint was identified on the exterior daymark of 
LL#1066 and on the exterior of LL#1067. The interior fourth 


storey paint of LL#1067 was suspected to contain lead. However, the substrate was identified in the 


field to be potentially asbestos. Collecting a paint sample would have disturbed the potential asbestos 


containing substrate. Since the walls had been damaged, a broken piece of painted wall board was 


collected and submitted to the lab for paint metal and asbestos analysis. Once the laboratory confirmed 


the substrate to be asbestos-containing they notified JWEL that they could not collect paint from the 


sample, to analyze for lead content, due to the health implications of disturbing the asbestos-containing 


substrate. As indicated in Table 7, five samples contained lead in concentrations greater than the limit 


of 5,000 ppm (0.5%) and are therefore classified as lead based paint. No samples exceeded the Health 


Canada Guideline for heavily leaded paint (^5mg/cm?). 


All mercury paint concentrations were below the 200 ppm guidance values for interior paint. 


° 2 submitted 
O exceeded for Pb 
[Pb] 140-4600 e g/L 


$ 


e 


3.4.2 Metals in Paint Leachate 


As indicated in Section 3.4.1, five paint samples contained lead 
in concentrations greater than the limit of 5,000 ppm. Out of 
these five samples, the two paint samples having the greatest 
lead concentration were analysed for leachate toxicity in 
accordance with CGSB 164-GP-IMP. Leachate results 
presented in Table 9 show lead leachate levels did not exceed 
the TDGA criteria. 


Note that paint samples with lead concentrations below 5000 ppm may also exceed TDGA criteria. 
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Table 9 - Teta concentrations] in Paint Leachate 


Parameter | 


|EQL - estimated quantitation limit 
Ext - exterior 

|LL# = List of Light Number 

Ind - not detected (ie. less than the EQL) 

|Bold - sample concentration exceeds TDGA Criteria 
[Leachate analysis performed in accordance with CGSB-164-GP-IMP 


tesults for Potential Asbestos Containing Ma 


Results of the pote nti al asbestos-c ontainin g mater i 3 5 ampling J eee A a 20 
| lin Tabla | — c | | Asbestos Samples 

are presented in Table 10. The floor and wall board samples EE, تسم‎ € 

e 2 submitted 


æ 2 exceeded for Chrysotile 


collected from the interior fourth storey of LL#1067 were found 
to contain fibrous asbestos (chrysotile). Note that the ceiling 
board observed but not sampled in the interior fourth storey of [Chrysotile] 20-4076 : 
LL#1067 was suspected to be the same material as the wall 


board and is therefore, assumed to be asbestos-containing. 


3.5 Laboratory Analysis R 
| 
| 


3.6 Laboratory Analysis Results for Soil 
3.6.1 Metals in Soil 


Laboratory analytical results for metals in soil are given in 


Table 11. Concentrations of soil samples tested on the subject 


e 4] submitted 
e 5 exceeded for Pb 
e Oexceeded for Zn 


property were below the CCME commercial remediation criteria 
for metal parameters, except as follows (see Figure 5): 


e 2exceeded for Hg 
° [Pb] 0.6-900 mg/kg 
e [Za] 9-11,000 mg/kg 


e 88 B, and C- zinc; 

e S5-2A and B — mercury and zinc; 
€  SS-2C Zinc: 

e SS-4A,4B lead and zinc: 

e SS-6A - lead. 

e SS-7A — lead and zinc, and 

e SS-80A- lead. 


3.6.2 Metals in Soil Leachate 


Soil Leachate Samples 


Based on the metals in soil results, the sample having the largest on 
exceedance of the 5,000 ppm for lead and the sample having the ° 1 Pb and | Hg submitted 
largest mercury content were analysed for leachate. Laboratory e Ü exceeded for Pb 


analytical results for soil lead and mercury leachate are provided e 0 exceeded for Hg 


in Table 12. Leachate concentrations from the two soil samples | 
were less than the limit defined in the Transportation of Dangerous Goods Act (5.0 mg/L for lead and 
100 ug/L for mercury) and are therefore not classified as leachable toxic wastes. 
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¡Leachate analysis performed in accordance with CGSB-164-GP-IMP 
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3.6.3 Petroleum Hydrocarbons in Soil 


Soil Petroleum. Hydrocarbon ` 
Four soil samples were submitted for petroleum hydrocarbon — . Samples 
4 submitted 
0 exceeded for BTEX/TPH 
[TPE : <32 to 92 mg/kg 


e 


(BTEX/TPH) analysis (Table 13). Concentrations were below 
the Atlantic PIRI Tier I commercial criteria. for. petroleum 


$ 


e 


hydrocarbons for a property having non-potable groundwater 
use and sand-type soil Minor fuel/lube oil impacts were 


identified in the vicinity of SS-80 and minor lube range impacts were identified in the vicinity of SS-4. 
These impacts may be attributed to the presence of fill material, the reported former use of Kerosene to 
fuel the range light and/or the former presence of a dwelling in this location. 


3.7 Quality Assurance / Quality Control Discussion 


QA/QC sampling for the work conducted at the Malpeque Harbour Approach range lights consisted of 


the collection and analysis of approximately 10% blind duplicate samples for QC. This program permits 
the evaluation of the representativeness of the samples. The blind duplicate samples collected are as 
follows: 

e PBI2 (paint duplicate of PB9); 

e DUP 30A (duplicate of SS-4A); 

e DUP 20A (duplicate of SS-60A); 
e DUP 31 (duplicate of iai and, 
e DUP 22 (duplicate of SS11A). 


The laboratory also conducted their own QA/QC by creating duplicates of selected samples and 
conducting analyses of the same parameters. The laboratory duplicates analyzed are as follows: 


SS-6C DUP (laboratory duplicate of SS-6C); and,‏ ه 
e SS-I2A DUP(‏ 


aboratory duplicate of SS-12A). 


The duplicate results generally agree closely with their corresponding samples and confirm the 


representativeness of the sampling procedures. The relative percent difference from the mean for 


individual metal parameters fell within a range of + 15%, however, at normal concentration levels. a 
paint sample duplicate had a 67% difference from the mean and two soil duplicates had 59% and 54% 
difference from the mean. At low concentration levels, there were a few exceptions which did not fall 
into the + 15% range. There are no firm guidelines for the degree of correlation expected between soil 
field duplicates due to natural heterogeneity in soil type (e.g. grain size, clay fraction) and contaminant 
distribution. JWEL followed up with the laboratory on the 67% difference in iron concentration for the 
paint duplicate. The laboratory inspected the two samples submitted and reported that the field duplicate 
(PB 12) appeared to have a bit more dirt and substrate in it, which may account for the difference. 
However, the difference from the mean noted above is considered to indicate an acceptable duplicate 
correlation. | 


Malpeque Harbour Approach Range Sites e Prince County, PEI 
NBF 13300-0007 e Final Phase LUAH ESA e. January 7, 2002 Page 46 af 53 


880000 


— 191319.00003 spagsxa uongueasuoa ejdules - piog| 
pedojsAep Guer OU g AU} LeU] 5595! - pul 
yuy uonejguenb pajetugse ~ 3l 


'uoneuinuejuoo HO 191} . ‘ios Ápues 


UMA, 9315 e uo (uu y dol) sios eoepins 10} sue BUSHO | 191} - Hd 1 peyipo | 
jeloJeumuo2-o ‘puepuednenuepisey - d/ | 

(6661 -1661) هن‎ ৪০ juswuonaug | 

JUSUILOJAUZ eui Jo SUN JO ده موم‎ ueipeueg - euƏluO wool 


— ardues فو‎ e ورو‎ 11115 ET eene 2025 
e p > ও E = S cwm 


000054 


In relation to the CCME commercial remediation criteria, all individual metals parameters in the 
duplicates were classified the same (either above or below criteria) as the same metal parameter reported 
for the corresponding soil or paint sample, excluding SS-4B which had lead concentrations below 
criteria, while its blind field duplicate had lead concentrations above criteria. 


Background metal sample concentrations were lower than most other samples hence it is likely a 
representative background location. 


3.8 Contaminant Distribution 

3.8.1 Buildings/Structures 

3.8.1.1 Metals Contamination from Paint 

Lead based paint was found on the LL#1066 daymark and on the following exterior components of 


as the sample included asbestos-containing substrate; however, based on past experience it is expected 


that the interior paint is lead-containing. Five of the 11 paint samples exceeded 5000 mg/kg by up to a 
factor of 11. Approximate area of contaminated paint associated with LL#1067 (including the interior 
paint) and LL#1066 is estimated to be 200 m“. 


3.8.1.2 Asbestos-Containing Materials 


 Asbestos-containing materials were found on the interior fourth storey of LL#1067. Asbestos- 


containing materials included floor and wall board. The ceiling board, which could not be sampled 
during the site visit, appeared to be similar to the wall board and we have therefore, assumed it to be 
asbestos-containing. Both building materials submitted for asbestos analysis contained 20-40% 
Chrysotile. Approximate area of asbestos-containing materials associated with LL#1067 is estimated to 


be 50 m°. 


3.8.1.3 Soil 


The magnitude of soil metals impacts associated with metals from paint, fill material, former on-site 
disposal of caustic soda batteries, or former reported lead battery electrolyte spillage is presented in 
Table 14. 
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Table 14 - Magnitude of ee Metals in Soil 


CCME | &ofSamples | , | x 
|. . | Exceedance | T" 
৷ Parameter Cones Exceeding ٢ Factor | Trends 


Criteria (mg/kg) Criteria 


e 777... rr . 2 ˙·1'—ñðꝛ*¾ ]] s? r.. . অল 5লল9=55555555ল == a a ae aaa AAAA 


For LL£1067 and concentric ring locations: appeared 
| to diminish from source 
3 | upto 34x | 
x | For in the vicinity of SS-7 location: horizontal and 
| vertical delineation required 
| For LL#1067 and concentric ring locations: appeared 
| to diminish from source 
| Vertical delineation required in the vicinity of SS-1 
9 [^ anc, | and 55-2. Concentration increased with depth in the 
: | upífoouUox ] .. . a 
| | vicinity of SS-1. 
| For in the vicinity of SS-7 location: horizontal and 
| vertical delineation required 


ت۲ 


| | hot spot 


Table 15 summarizes the extent of contamination associated with metals in soil and identifies if 
additional on or off site delineation is recommended. 


Table 15 - Extent of Contamination - Metals in Soil 

Comment | Recommendation 
640 m^ impacted area around LL#1067. Assumed 60 | Further o on n site delineation i is ; required i in 
m^ impacted area around SS 7. the vicinity of SS- E | 


| Not expected. š None | 

| Maximum depth of soil contamination is 0.45 mbgs. Vertical extent is generally delineated 
| Average depth of soil contamination is 0.25 mbgs. in the vicinity of LL#1067 and the 
concentric ring locations. 


Korzon Extent 
of Contamination 


Vertical Extent 


Vertical delineation is required in the 
vicinity of 55-7, 85-1008 SS-. 2 


Approximate volume of contaminated soil identified is 
175 m ^. Contaminant distribution is consistent with 
identified sources. 
Groundwater was not encountered: therefore, no 
groundwater concerns were identified. 


3.8.2 Soil Petroleum Hydrocarbon Contamination 


Soil petroleum hydrocarbon contamination was not identified. Petroleum hydrocarbon impacts below 
guidelines were identified in the soil in the vicinity of SS-80 and SS-4. These impacts may be attributed 
to the presence of fill material, the reported former use of kerosene to fuel the range light and/or the 


former presence of a dwelling in this location. 
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4.0 SPECIAL DFO REPORTIN 


4.1 Identification of Contaminated Sites 


A contaminated site, as defined by the Contaminated Sites Management Working Group, is a site at 
which substances occur at concentrations (1) above background levels and pose, or are likely to pose, an 
immediate or long term hazard to human health or the environment, or (2) exceed levels specified in 
policies and/or regulations. 


Table 16 summarizes the identified contaminated sites. 


Table 16 - Contaminated Site Summary 


Potential ৯৮৬) of | | à x Contaminants of ھ‎ Supporting 
Concern/C ontaminated Site | i M | Concern x Documentation 


batteries f fill 


NCS Class 


Lead, zinc and mercury in soil 


| Lab samples (see 
| around range light. | | Ë Figure es) 


4.2 National Classification System (NCS) Summary 


The NCS Detailed Evaluation Form was developed by the CCME to provide a nationally consistent 
ranking of the priority of sites in terms of potential remediation requirements. The evaluation process 
generally considers contaminant sources, exposure pathways, and potential human and environmental 
receptors, but is not intended to be used as a risk assessment tool. The scoring system reflects the 
concentrations and potential exposures of contaminants in relation to generic CCME remediation 
criteria, though some flexibility is provided for site-specific factors by the inclusion of Special 


Consideration scores, which can be either negative or positive. Table 17 outlines how the final site 


scores are categorized. 


Table 17 - NCS Scoring Summary 


Risk Potential n Action | Required . 


E | 
Medium- Low 
Not Likely 


Estimated Score > 15 | Insufficient Information | Insufficient Information 


The NCS Detailed Evaluation Form for the subject property are presented in Appendix G and a scoring 
summary for the site is presented in Table 18. The site obtained a score of 69 + 7 and is classified as 
Class 2, medium risk potential, action likely required. 
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Table 18 NCS Detailed Evaluation Form for Site 1 


Total C ategory Score | Total Estimated Score | 
Contamin dnt š EE 
Characteristics 


= Estimated Score for Site 


| Classification Total Score for this Site 


4.3 Water Lot Classification Using the Aquatic Sites Classification 
There is no water lot associated with the range lights hence the water lot classification is not applicable. 


4.4 RPIS 


Information related to the DFO's Contaminated Sites Database is provided in Appendix F. 
5.0 CONCLUSIONS 


Based on the information gathered and on observations made during this investigation, the Phase I, H 
and III Environmental Site Assessment revealed evidence of potential environmental contamination 
associated with the subject property. 


Results are as follows: 


e lead, zinc and mercury concentrations above the CCME commercial values were found in soil 
samples on the 1 m and 10 m ring around LL#1067, as well as at three soil sample locations in the 
vicinity of LL#1067 where potential for contamination was suspected based on the presence of fill 
material and a portion of the former LL#1067 structure. The volume of contaminated soil is 
estimated as 175 m`. Further on site delineation would be required to delineate one area; 

e paint at LL#1067 and LL#1066 exceed the Hazardous Products Regulations for lead of 5,000 mg/kg 
in five of the samples collected. The areal extent of the lead-based paint is estimated to be 200 m’. 
The paint is not considered leachate toxic waste based on analysis of the two paint samples having 
the largest exceedance of 5,000 mg/kg lead; 
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e asbestos-containing materials were found on the interior fourth storey of LL#1067. Asbestos- 
containing materials included floor and wall board based on analysis of two building material 
samples. The ceiling, which could not be sampled during the site visit, appeared to be similar to the 
wall board and therefore, has been assumed to be asbestos-containing. New and old asphalt shingle 


samples were not collected at the time of the site visit. Asphalt shingle samples should be collected 


during follow-up work and be analyzed for asbestos content. Should asbestos be confirmed to be 

present then the shingles could be included in clean up of other site asbestos with minimal cost. 

Approximate area of asbestos-containing materials associated with LL#1067 is estimated to be 50 
d | 

m’; and 


e soil petroleum hydrocarbon concentrations were all below applicable criteria. 


The ruin, which reportedly was potentially a former kerosene storage building could not be located. It is 
possible the ruin is no longer present due to shore line erosion. 


The CCME National Classification System (NCS) detailed evaluation form was completed and the site 
was classified as Class 2, action likely required with a Final Score of 69 + 7. The Marine and Aquatic 


Site Ranking method was not conducted as the site does not have a water lot associated with it. 


CLOSURE | 


This report has been prepared for the sole benefit of Public Works and Government Services Canada and 
the Department of Fisheries and Oceans. The report may not be relied upon by any other person or 
entity without the express written consent of Jacques Whitford Environment Limited (JWEL), Public 
Works and Government Services Canada, and Department of Fisheries and Oceans. 


Any use which a third party makes of this report, any reliance on decisions made based on it, are the 
responsibility of such third parties. JWEL accepts no responsibility for damages, if any, suffered by any 
third party as a result of decisions or actions made based on this report. 


Some of the information presented in this report was provided through existing documents and 
interviews. Although attempts were made, whenever possible, to obtain a minimum of two 
confirmatory sources of information, JWEL in certain instances has been required to assume that the 
information provided is accurate. 


The conclusions and recommendations presented represent the best judgement of the assessor based on 
current environmental standards and on the site conditions observed on September 12 and 13, 2001. 
Due to the nature of the investigation and the limited data available, the assessor cannot warrant against 
undiscovered environmental liabilities. Since the purpose of a Phase I ESA is to identify potential or 
actual contamination, the identification of site conditions which may pose a non-environmental hazard 
to buildings, or people on the site, are beyond the scope of this report. Examples include but are not 
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limited to underground mine workings, volcanic or earthquake activities, severe weather, and/or flood 


plains in the area. JWEL accepts no responsibility for damages, if any suffered as a result of any non- 


environmental hazard. 

The conclusions are based on results from specific testing and/or sampling locations, and can only be 
extrapolated to an undefined limited area around these locations. The extent of the limited area depends on 
the soil and groundwater conditions, as well as the history of the site reflecting natural, construction and 
other activities. In addition, analysis has been carried out for a limited number of chemical parameters, and 
it should not be inferred that other chemical species are not present. 


Should additional information become available, JWEL requests that this information be brought to our 


attention so that we may re- assess the conclusions presented herein. This report was prepared by | 
EEN and reviewed by lil مس پټ سر‎ 


Site Assessor Senior Reviewer 
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APPENDIX C 


FORMATION/INTERVIEWS 


Source 


SE EE a RR A 


৷ ince Edward Island Department of Fisheries, 
| Aquaculture and the Environment (PEIDFAE) 


| Environment Canada | Request submitted to Environment Canada by PWGSC 


ویو و ددد x 1935, 1955, 1974 > 1980, 1990, Duy‏ 


x x ek V 


Not applicable 


E e 


| None available 


| CCG Office Files in সত সকল u | Drawing No. A4073801 Malpeque Harbour Approach Range, PEI Back ` 
f | x dated 19/12/00 provided by Dan MacNeil 
Atlantic Coast List of Lights, Buoys and Fog Signals 2001. 1992, 1976, 
| 1958, and 1940 CCG Marine Programs/DFO 
| Photographs of LL #1068 and 1069 in 1990 and 1998 
| Photographs of LL #1066 and 1067 in 1990 
| Photographs of LL41069 and LL#1067 in 1987 
| Photographs of LL #1066 and 1067 in 1986 
x CCG Light Inspection Reports LL#1069 in 1998 (note — removed 
| damaged equipment from fallen tower and solar hut. Installed equipment 
| on newly erected and re-located tower) 
| E-mail to Bev Cleveland from Danny Currie noting that LL#1069 was 
| down over the embankment dated December 10, 1997. E-mail response 
| from Bob MacMillan to Bev Cleveland indicating plan was to sling it to a ৷ 
| safe location and leave it down for the winter. ৷ 
x Letter dated January 6, 1989 from CMA, Dartmouth to CMM/c regarding | 
| the Malpeque Harbour, PEI ~ surplus light tower on Fish Island giving x 
authority to “dispose of the structure as you see fit” and outhning 
| Malpeque Historical Society’s interest in acquiring the structure. \ E 
x Letter dated may 20, 1989 from The Malpeque Historical Society to CCG | _ 


EEN 


SEET 


| regarding their agreement to take possession of the disposed range light | 
| and specifying a target date for removal of July 15, 1989 and no later than ھ‎ 
| July 31, 1989. | 
| Drawing of Lighthouse Site, Fish Island Main Light, Lot of land acquired | 
| from G. Shelton Sharp 1941. Department of Transport Marine Branch ৷ 
| dated 1941, (note — now referred to as LL#1067) 

x Light Station Data LL#1067 dated May 29, 1991 (fixed, red skeleton 

x tower, white enclosed upper portion date constructed 1959) 

Light Station Data LL#1066 dated May 29, 1991 (fixed, white daymark 
| with vertical red stripe date constructed 1987 date established 1876) 

| Light Station Data LL#1069 dated May 29, 1991 (white daymark with 
| vertical red stripe date constructed 1959 date established 1911) 

| Light Station [ Data LL#1068 dated My 29, 1991 وون‎ Pyme with 
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| Malpeque harbour Approaches survey sheet for LL#1066 and 1067. 

৷ Surveyed 1976. Note: former LL#1066 was a white tower with red roof 

| and a fixed white light, having a height of 7.4 meters 

| Letter from A/CMM/C to CMA-Dartmouth dated July 12, 1988 note: 

| *. LL#1066. This light was damaged two years ago in a fall storm and is 

| now located on the beach. Foundation is tipped and the tower sustained 

| some damage to the shingles but otherwise it is m sound condition.. has 

| now been replaced by a skeleton steel tower.” 

| Letter from CMMAE/C to CMADS dated April 15, 1987 note: “Both 

| ranges and the front towers washed away in a severe fall storm" 

| Letter io from Charlottetown District Manager CCG 

| informing CCG records only commence in 1910 but that the light was ৷ 
| established in 1856. The letter also outlines the lightkeeper’s names from | 
x 1910 to 1959 and that a caretaker was appointed in 1959 until CCG took 

| over maintenance in 1966. 

| Detailed location sketch with measurements to charted features for LL# 

| 1066, 1067, 1068, and 1069 in early 1990's (approx. 1991) and of LA 

| 1068 and 1069 in late 19807: (approx. 1986) 
| None available 

| None available 


x Property Maps Provided by PEI Geomatics Information Centre 

x Chart No, 4491 Canada PEI North Shore Malpeque Bay Surveyed by th 

| Canadian Hydrographic Service 1955-58 first edition May 6, 1966 and re- : 
| printed February 1, 1980. | 
| Sheet No. 10 46 5500 63 700 of Hog Island, PEI dated May 1985 | 
| produced by Surveys & Mapping Division Land Registry and Information u 
| Services. Note (only shows LL #1067 and 1066) | 
| Province of PEI Agricultural Series NTS Ref 11 L 12 (East) Sheet 5B4 

| and 5 81 - photo taken May 1970 and compiled October 1972 

| Map 1366A Surficial Deposits of Prince Edward Island by V.K. Prest of 

| Geological Survey of Canada Department of Energy, Mines, and 

| Resources 1973 

| Geological Map of Prince Edward island by H.W van Poll 1977, 1980, in 

| part modified after V.K. Prest, 1962, 1972, and L. Frankel, 1966. 


HO Office Files in Moncton 


1 Previous Environmental Site Investi gations 
| from Other Sources 


i 


| Other Sources (maps, Figures, etc.) 
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vm — al Impact Assessment Dartmouth, NS 
Environmental Engineering Sydney, NS 
| Port Hawkesbury, NS 
Hydrogeology Saint John, NB 
Ay Quality Fredericton, NB 
Public Consultation Moncton, NB 
Archaeology & Heritage Planning. — Bathurst, NB 
| Charlottetown, PE 
Geotechnical Engineering SL. John's, NF 
Comer Brook, NF 
Goose Bay, LAB 
Hull, PO 
Offawa, ON 
Toronto, ON 
Calgary, AB 
> AB 
iopf! mmr. Wi. vancouver, BO 
Project No. NBF13300-7 Freeport ME 
Mexico, DF 
Moscow, Russia 
Buenos Aires, Argentina 
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Environmental Protection Planning 


Materials Engineering & Research 
Mining Engineering 


590 North River Road 


Tet 909 566 2866 
Fax: 902 566 2004 


Environmental Scientists 


Jacques Whitf. . 


Environment Limited 


Consulting Engineers 


August 14, 2001 


Via facsimile: 368-5830 


Mr. Danny McInnis 


Environmental Protection Branch 


Department of Fisheries, Aquaculture and Environment 


Re: Phase I Environmental Site Assessment (ESA) 
Fish Island, Prince Edward Island 


PO Box 2000 


Charlottetown, PE 
CIA 7N8 


Dear Mr. McInnis: 


l am currently conducting an Environmental Site Assessment on a property in Fish Island, Prince 
Edward Island. Please check your records for this property regarding underground storage tanks 
or any non-compliance environmental issues that may be associated with the site, including all 


analytical test results you may have on file. The property is located at 
Fish Island, and consists of Property Number 553727. 


addition, any information that may be provided regarding neighboring properties would be‏ وا 


greatly appreciated. The neighboring property numbers are: 553701, 553693 and 553719. 


As our turnaround time is very short, your attention to this request at your earliest convenience is 
appreciated. To facilitate our billing system, please quote Project Number NBF13300-7 on your 


invoice for this audit information. If you have any questions, please call me at 566-2866. 


JACQUES WHITFORD ENVIRONMENT LIMITED 


Sincerely, 


— . Ri 


too [9709 ON YMYL] Lt 0304 798 


5.19)1( 


fisheries, Aquaculture 


Peches, Aquaculture 
and Environment 


el Environnement 


de AE i LAM ADA | 
Polluton Prevention Division Divition de la prévent 


| FO Box 2000 de la polluton 

Tel 502368 5024 Chaslottezown TEL: 502 368 5024 CP 2000, Charlottetown 
Fax 003 368 5830 Prince Edward island Téléc.: 202 368 5820 lle-du-Prince- Edouard 
Rav gon pë cn Canada CLA TNR va. mor pe ca] Canada CLA PNB 


. August 29, 2001 


Via Facsimile: 566-2004 


Jacques Whitford Environment Ltd. 
590 North River Road 
Cherlottetown, PE 
CIE 1K] 


Dear 


RE: Phase J Environmental Site Asse 
x ish Island, PEI 


mr response to your August 1 4 2001 fax with respect t tatus oj erti Shed | 
PID#’s 553727, 553701, 553693, & 94145, the PL timen th 35 no records on n file fore any non 
compliance environmental issues, outstanding charges or Ministerial CICA registered 


Underground petroleum Storage t cay k . 
above properties. 


Administrative Fees Policy y establishes fees for “Audits Reque st R se s” . The د‎ attached | invoice 
vutlinrs سو‎ SS ges. Please forward a cheq ue payable to the Provincial T Treasurer to our office 
at your earliest convenience. 


D you have any questions regarding the above, please call me at (902) 368-5057. 


Sincerely, ٢ 


000080 


ING ২ e * * N L. 


NOV , 29.2601 5:36PM 


Environment  Envirocnernert a 
Carada Canada 


Environmental! Protection Branch 
16” Floor, Queen Square 

45 Aldemey Drive 

Dartmouth, NS B2Y 2N6 


29 November 2001 | Praject #302716 
Our file: 9114-1 

Stephen Boum 

PWGSC, Environmental Services 

3" Floor, 1713 Bedford Row E 

Halifax, NS B3J 309 E. 


Re: Results - Environmental Information Search Request 

Thirty Three DFO Properties in the Maritime Provinces 
In response to your faxed letter of October 1, 2001, the relevant Sections of 
Environment Canada's Environmental Protection I Branch (Atlantic Region) have 
searched their records for any pertinent environmental information regarding the thirty 
three Department of Fisheries and Oceans properties (see Attachment A) throughout 
the Maritime Provinces. 


| Environment Canada records of the Office of Enforcement, the Waste Management & | 
a Remediation Section, and the Environmental Emergencies Section were searched and ` B 
mM the results are as follows: | | B 


ঢ় Office of Enforcement found a reference to a spill at Port Mouton. As | could nat _ 
NE determine where exactly the Port Mouton wharf light is located, | have included the spill _ 
Se information (see Attachment B). No documentation related to enforcement actions was _ 
identified; 


Waste Management & Remediation Section found no related Information; and, 
Environmental Emergencies’ search of their Atlantic Re gion Trends System (ARTS) 
database found spill reports related to the Harrington Storage Facility, the St. Andrews 
Biological Station, and one possibly related 15 the votes Creek property. As the 
Emergencies Section could not determine ti the physical | proxi imity between the fog signa! 
and a wharf, the report has been included. For details of the spills, see Attachment B. PI o 
Please note the ARTS database was unable to be searched beyond the end of 1998 as ¿ANS _ 
the information is not available. If you have any questions مع‎ the ARTS 2 o 
search, contact Peter Hennig ar at 802-426-6191. 4 


Sand Br Bio د کو‎ 


u 


HOU-3D0-2001 11:18 902 496 5542 37% 5. 83 


Gg -‏ ې 


ডি 


i would suggest that you may want to contact both the provincial Departments of 
Environment and the local municipalities concerning provincial legislation and 
regulations, and municipal requirements. 


While the above information is correct and accurate to the best of our knowledge, it is 
the responsibility of the land owner/occupant to ensure compliance with all applicable 
regulations. Accordingly, this letter is written without prejudice to any future action 
which may be required for protection of public health and the environment. 


An invoice for $6270,00 will be forwarded to your office by our Finance Section to cover 


Yours truly, 


Joyce Dagnall 
Administrative Officer 


Attachments (2) 


NOV.29.204901 5: SSP | NO. سه‎ Mario; 


ihe cost of these searches, 


NDOU-30-2001 11:18 502 456 S536 37% 
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APPLICABLE RE 


FEDERAL 


Legislation 


Canadian Environmental Protection Act: 

Storage of PCB Material Regulations (SOR/92-507) 

Federal Aboveground Storage Tank Technical Guidelines 

Federal Underground Storage Tank Technical Guidelines 

Chlorobiphenyls Regulation (SOR/91-152) 

Registration of Storage Tank Systems for Petroleum Products and Allied Petroleum Products on Federal 
Lands Regulations 


Hazardous Products Act 

Canada Water Act: 

Guidelines for Canadian Drinking Water Quality 

Guidelines for Effluent Quality and Wastewater Treatment at Federal Establishments 
Water Quality Guidelines for the Protection of Aquatic Life 


Fisheries Act 


Transportation of Dangerous Goods Act/Regulations 


Canadian Council of Ministers of the Environment (CCME): 


° Environmental Code of Practice for Underground Storage Tanks Containing Petroleum Products and 


Allied Petroleum Products, March 1993 | 

„ Environmental Code of Practice for Aboveground Storage Tanks Containing Petroleum Products, 
1993 

e Soil Quality Guidelines for the Protection of Environmental and Human Health, 1999 

e The Canadian Sediment Quality Guidelines for the Protection of Aquatic Life, 1999 


Government of Canada Asbestos Abatement Guidelines, 1991-01-04 
Code of Good Practice for Handling Solid Wastes at Federal Establishments (Environment Canada) 
Guidelines for Effluent Quality and Wastewater Treatment at Federal Establishments (EPS-1-EC-76-1) 


PROVINCIAL 

Prince Edward Island 
Environmental Protection Act 
Pesticides Control Act 


Water and Sewerage Act 


Petroleum Contaminated Site Remediation Guidelines 


APPENDIX E 


s.19(1) 


Reported  : 2001/10/05 


page : 4. 


Client : Jacques Whitford Environment Ltd. 
3 Spectacle Lake Drive 


Dartmouth 
NS B3B 1W8 | FAX # : 468-9009 
PSC Project Number : 0113573H Printed : 2001/10/05 


¥ 


Client Project Number : NBF 13300-7 


Soil Soil Soil Soil 


Ol-HD61357 Ol-H061358 O1-HOG13595 01-H061360 


SS-50A 38-612  $S-62A 88-834 


anorganic Parameters 


ANALYTICAL SERVICES 


Matrix 
Philip ID 
Client ID 


Date Sampled (y/m/d) 


01/09/27 01/09/27 01/08/27 01/09/27 

EQL 

— 20011002-A 20011002-B 
Mercury Digestion — 20011002-D 20011002-D 20011002-D 20011002-D 
Aluminum mg/kg 10 1100 1200 1400 1500 
Antimony mg/kg 2 nd nd nd nd 
Antimony Recovery % — 40 40 40 
Arsenic mg/kg 2 nd nd nd nd 
Barium mg/kg 5. nd nd nd nd 
Beryllium mg/kg S. nd nd nd nd 
Boron mg/kg 5 nd nd nd - 
Cadmium mg/kg 0.3 nd nd nd 
Chromium mg/kg 2 2 2. 3 
Cobalt mg/kg 1 1 I i 
Cooper mg/kg 2. nd nd nd 
Iron mg/kg 8 2100 2200 2500 
iron Eecovery % 90 90 20 
Lead mg/kg 0.5 0.5 0,9 0.9 
Manganese ma / kg 2. 30 31. 36 
Molybdenum mg/kg 2. nd nd nd 
Nickel mgfkg 2 2 3. 3 
Selenium mg/kg 2 nd nd nd | | | nd | o JW 
Silver mg/kg 0.5 nd nd nd 
Strontium mg/kg 5. nd nd nd 
Thallium mg/kg 0.1 nd nd nd 
Uranium mag / Xa 0.1 0 2 02 Ek 
Legend: EQL = Estimated Quantitation Limit for routine analysis 


pressed as air dry weight basis. 


nd = not detected above standard EQL 


nd() = not detected at the elevated EQL specified due to 


matrix interferences or sample pre-dilution 
Parameter not requested in Sample 

Note : Soil results are es 
Biota results are expressed on a wet weight basis unless 
otherwise stated. 


1 
11 


page verified 


200 BLUEWATER ROAD, BEDFORD, NOVA SCOTIA, CANADA B4B 109 TEL (902) 420-0203 FAX: (902) 420-8612 


s.19(1) - 


468-9009 
2001/10/05 
2001/10/05 


Soil 
88-63A 
01/09/27 


000103 


pecified due to 
matrix interferences or sample pre-dilution 


auorganic Parameters page 2 


Ltd. 


Client : Jacques Whitford Environm 
3 Spectacle Lake Drive 
Dartmouth 
NS B3B 8 FAX # 

PSC Project Number : 01135735 Printed 

Client Project Number: NEF 13300-7 Reported 


DI وې‎ Sg 


Soil Soil Soil 


01-HO61357 Ol-H061358 01-H061353 0l-HO61360 


55-604 33-014 SS-62A 


EQL = Estimated Quantitation Limit for routine analysis 


nd 
nd ( 


not detected above standard EQL 
not detected at the elevated EOL s 


i 


i 


se = Parameter not requested in Sample 


Note : Soil results are expressed as air dry weight basis. 
Biota results are expressed on a wet weight basis unless 


otherwise stated. 


PSC Analytical Services 
200 Bluewater Road 
Bedford, NS Canada B4B 169 
Tel (902) 420-0203 

Toll free (800) 565-7227 
Fax (902) 420-8612 


Matrix 
Philip ID 
Client ID 


Date Sampled (y/m/d) 


Analyte 


ve ټغ‎ db Ae مت‎ sen نیب‎ Me مید‎ পৱন مید‎ ét od عع‎ am ARAS OMAHA wx ne مو‎ . a Je يټ‎ wn خلب می لته اب‎ ou e am oi at تخر‎ en, Ze: em "opt ما په‎ ze ët رب‎ Cen . o "ro e mr ووه ټوا‎ e اسما‎ sep "me e oe 


Zinc 
Mercury 


Legend: 


md a 


468-9009 
2001/10/05 
2001/10/05 


FAX $ 
Printed 
Reported 


Se Së Së 


Soil 
01-H061363 
388 42 K 


8011 
Ol-HO051364 
38-424 DUP 


01/09/27 


01/09/27 


20011002-B 
20011002-D 


20011002-B 
20011002-b k; 
1200 — 


20011002-B 
20011002-D 
1000 
nd 


01-H061362 
-ALA 


01/09/27 


aordanic Parameters 


Jacgues Whitford Environment 


3 Bpectacle Lake Drive 


B3B 8 


0113573H 
NEF 13300-7 


Soil 


28 


1300 
nd 


Dartmouth 
NS 


Client 


PSC Project Number : 
Client Project Number : 


PSC Analytical Services 


200 Bluewater Road 


Bedford, NS Canada BAB 169 


(902) 420-0203 


Tel 


Toll free (800) 565-7227 


Soil 


01-H061361 


55-404 


01/09/27 


20011002-B 
Z0011002-D 


0 1300 
nd 


Units 


Matrix 
Philip ID 
Client ID 


Date Sampled (y/m/d) 
Date Received “S 


HNO3 Peroxide Digestion 
Mercury Digestion 


Ant wong es 


Analyte 


Aluminum 
Antimony 


Arsenic 
Barium 
Beryllium 
Boron 
Cadmium 


Dr rr e oi ৮৯ ৬ ver dii em ټمر‎ mm ee op a me i خر‎ 


Chromium 
Cobalt 
Copper 
iron 


Iron Recovery 


fr امه ايم اوو ټی‎ dei dit éi ټپ ممم شه‎ be پا‎ wéi مر‎ Wéi 00060 MC M. Me خد بهه ټل( .066 خپه نه‎ পক, M Nh ép ^ ېر سوب‎ Aë 006 éi Wi MEMO A9 ৫০ কন্দ 00096 005. 000. wéi . S بیز خښ‎ Oo Sv zo dM جمد‎ Ain مید‎ däi de win we ër on dis Me ممه‎ dh dat ët xk db gë مو‎ ép "ër ée "ie میک‎ mä om "pr بمب بجت‎ An 


Manganese 
Molybdenum 
Nickel 
Selenium 


KK „ E A N RE ON ON ONE ON N mm wm en mr zm "ee 


nad 


page verified 


5000104 


Fences or San 


Estimated Quantitation Limit for routine analysis 
not detected above standard EQL | 
not detected at the elevated EQL specified due to 
matrix interfe ple pre-dilution 
Parameter not requested in Sample 

Note : Soil results are expressed as air dry weight basis. 


Biota results are expressed on a wet weight basis unless 


$ 


N 


H 


3600 
wo 


otherwise stated. 


Silver 
Strontium 
Thallıum 
Uranıum 


Legend: 


Fax (902) 420-8612 


page . 4 


s.19(1) 
Client : Jacques Whitford Environment Ltd. 
3 Spectacle Lake Drive 
Dartmouth 
NS B3B 8 
PSC Project Numi : 0113573H 


ber 
Client Project Number : NBF 13300-7 


FAX E 
Printed 
Reported 


: 468-9009 
: 2001/10/05 
: 2001/10/05 


Soil 
01-HO61363 
58-423 


Soil 
01-H061364 
S8-42A DUP 


01-H061381 
28-8 


01-1105 31385 2 
55-414 


01/09/27 


61/09/27 01/03/27 01/09/27 


( Continued from 


previous page ) 


0 01 nd nd nd 
Antimony is 55 % recovery in the digested matrix spike. 


= Estimated Quantitation Limit for routine analysis 
= not detected above standard EOL 
= not detected at the elevated EOL specified due to 

matrix interferences or sauple pre-dilution 

— = Parameter not requested in Sample 

Note : Soil results are expressed as air dry weight basis. 
Biota results are expressed on a wet weight basis unless 
otherwise stated. 


EGL 
nd 
nd 


page verified | 


a Organice Parameters 


PSC Analytical Services 
A00 Bluewater Road 
Bedford, NS Canada B4B 169 
Tel (902) 420-0203 

Toll free (800) 565-7227 
Fax (902) 420-8612 


Matrix 
Philip ID 
Client ID 


Date Sampled (y /m/d) 


Analyte 


Vanadium 
Zinc 
Mercury 
01-H061264 55-225 DUP 


Legend: 


„organie 


Parameters s.19(1) 
PSC Analytical Services 
200 Bluewater Road 
Bedford, NS Canada B4B 3 
Tel (902) 420-0203 

Toll free (800) 565-7227 
Fax (902) 420-8612 


Client Jacques Whitford Environment Ltd. 
3 Spectacle Lake Drive 
Dartmouth 
NS B3B 8 

Project Number : 011357348 


Project Number : NBF 13300-7 


Së 


468-9009 
2001/10/05 
2001/10/05 


FAX # 
Printed 
Reported 


PSC 
Client 


Së oe $9 


Soil 
01-HOG1365 
53-43A 


Soil 
01-H061366 
SS-20A 


Soil 
01-H061367 
SS-21AÀ 


Soil 
Ol-H0613068 
55-223 


01/09/27 01/09/27 01/09/27 91/09/27 


- 20011002-B 20011002-EB 20011002-B 20011002 -3 
~ 20011002-D 20011002-D 20011002-D 20011002-D 
1400 i500 1200 1200 
2. na nd nd 


Units 


Matrix 
Philip ID 
Client ID 


Date Sampled (y/m/d) 
Date Received am. 


Analyte 


HNO3 Peroxide Get 
Mercury Digestion 
Aluminum 

Antimony 

Antimony Recovery 


Mur بی ا‎ AAA MA بیو ابم‎ a اعيو‎ a ایب‎ We معت‎ a rn حت‎ er . e e e e & ee e e e. ده‎ deo مد نس‎ es më e em ني‎ om "zm 


Arsenic 
Barium 
Beryllium 
Boron 
Cadmium 


Chromium 
Cobalt 

Copper 

iron 

iron Recovery 


e یمم‎ VADO HAC ميه به جعم‎ om më. ایی مید‎ o em ee پټ‎ wie e مید لبد چت غا‎ oo don nn HM মম HE به له‎ ée ee wë do ve و‎ wie ېې‎ , e ټس‎ mn % Hii % % ep امه یب له‎ Hn 


লৈ MO‏ رم دم 
— 
LA‏ 


eA ` am Van خر بيب پټ‎ and ميت‎ ve wie ` wën. ييي اټ‎ ` em ټټیس‎ vun, امعت معب‎ apen, بيعي‎ zo e x gen e “o 


EQL = Estimated Quantitation Limit for routine analysis 
nd = not detected above standard EOL 
nidi) = not detected at the elevated EQL specified due to 
matrix interferences or sample pre- -dilution 
- = Parameter not requested in Sample | | | 


page verified ৷ 


000106 


Soil results are expressed as air dry weight basis. 
Biota results are expressed on a wet weight basis unless 
otherwise stated. 


Note 


Lead 
Manganese 
Molybdenum 
Nickel 
Selenium 


AA ` we — enn COA OO e ee w. `V 


Silver 
Strontium 
Thallium 
Uranium 


Legend : 


মম মম . m pp ̃q ð P66 


suorganic Parameters page : 6 


PSC Analytical Services Client : Jacques Whitford Environment Ltd. 

200 Bluewater Road 3 Spectacle Lake Drive 

Bedford, NS Canada B4B 85 Dartmouth 

Tel (302) 420-0203 NS B3B 8 FAX # 
Toll free (800) 565-7227 PSC Project Num 0113573H Printed 
Fax (902) 420-8612 Client Project Numb : NEF 13300-7 Reported 


468-9009 
2001/10/05 
2001/10/05 


Së RE BR 


Matrix Soil Soil Soil Soil 
Philip ID | 01-H061365 01-H061366 01-H061367 O1-HO61368 
Client ID ES-43À S85-20AÀ BS-21AÀ SS-22A 


Date Sampled (y/m/d) 
| m/ d) 01/09/27 


01/09/27 


Vanadium mg/kg 2. 3. 3. 4. 6. 


mée‏ سو Zut: in অল ARAS . ARN og ar er Ap ask‏ شه A Web‏ شر سرد a Mens Ae পশি‏ مت en a wm om wm AA. e zem‏ پټ één. ie‏ له نما A op wir‏ یر پټ Ze Joé on 6০‏ کید ee wm RARE AAA e AA e. e mä më So at‏ شت wéi DOGE o éi‏ جمد ep wéi‏ ټيب o AA wäi ni, HA om it en oer "ene "oe en‏ ج 


Zinc mg/kg 2 15. 10. 10. 9. 
Mercury mg/kg 3 nd nd nd nd 


H 


Legend: EQL 
nd 
nd) 


Estimated Quantitation Limit for routine analysis 
not detected above standard EQL 
not detected at the elevated EQL specified due to 
matrix interferences or sample pro-dilution 
- = Parameter not requested in Sample 
Note : Soil results are expressed as air dry weight basis. 
Biota results arae expressed on a wet weight basis unless 
otherwise stated. 


ü 


u 
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anorganic Parameters page : 7 
s.19(1) 
PSC Analytical Services 
200 Bluewater Road | 
Bedford, NS Canada B4B 939 
Tel (902) 420-0203 

Toll free (800) 565-7227 
Fax (902) 420-8612 


Client : Jacques Whitford Environment Ltd. 
3 Spectacle Lake Drive 
Dartmouth 
NS | B3B 8 FAX # 
PSC Project Numb 01135738 Printed 
Client Project Number : NBF 13300-7 Reported 


468-9005 
2001/10/05 
2001/10/05 


কক $9 ES 


ee Se 


Matrix 
Philip ID 
Client ID 


Soil 
01-H061365 
88-234 


Soil | 
01-H061370 
SS-1AÀ 


Soii 
01-H061371 
55.25 


01-H061372 
585-38 


20011002-B 
20011002-D 
S700 

nd 

40. 


মা A er سر د ې په سو‎ এ 


20011002-D 
7000 
nd 


20011002-B 
20011002 -D 
10000 

nd 

40. 


wt e wu "en e "e es et des zen mn e ca mm ien me mr mr ee CT cm পোপ‏ جیب ېښ خر خر opt mb‏ په ميه ops op‏ جمد سا سم مر سه سر یپ e ee e ën‏ هدو ১০% ir‏ 03006 پور 


01/09/27 


20011002-D 
1300 
nd 


nd 
nd 
na 
na 


Units 


Date Sampled (y/m/d) 


Analyte 


HNO3 Peroxide Digestion 


Mercury Digestion 
Aluminum 
Antimony 
Antimony Recovery 


Arsenic 
Barium 
Beryllium 
Boren 
Cadmium 


Km me سو‎ ERD RR پت‎ o vm CROW ena پد‎ AO پو په ده سب سو مو و‎ e سر بر‎ mn پو په‎ mn په‎ os 


Chromium 
Cobalt 

Copper 

Iron 

Iron Recovery 


A Aen on شر‎ oh zo enn পদক পল o جم‎ , An ټی .306 جیا کو‎ ৰদ déi Ze e r mee me mn mm mem mm mm ټس‎ wu سه‎ "mm "mr 


Lead 
Manganese 
Molybdenum 
Nickel 
Selenium 


D. 
oa. 


K >a 


detected at the elevated EQL specified due to 


2,1 
0.3 


nd = wok detected above standard EQL 


pre-dilution 
le 


= not 


matrix interferences or sample 


Parameter not requested in Samp 


u 


Note : Soil results are expressed as air dry weight basis. 
Biota results are expressed on a wet weight basis unless 
otherwise stated. 


Silver 
Strontium 
Thallium 
Uranium 


Legend: 


Date Received (y/m/d) 


——— 


norganic Parameters page : 8 


s.19(1) 


Client : Jacques Whitford Environment 
3 Spectacle Lake Drive 
Dartmouth 
NS B3B 8 

PSC Project Numb s 0113573H 

Client Project Number : NBF 13300-7 


FAX # 
Printed 
Reported 


468-2003 
2001/10/05 
2001/10/05 


es Sg Së 


Soil Soil Soil | Soil 
01-H061369 01-HO61370  01-H061371  01-H061372 
SS-23A 55-14 35-2A 55-34 


01/09/27 


EOL 
nd 
nd() 


Estimated Quantitation Limit for routine analysis 
not detected above standard EQL 

not detected at the elevated EQL specified due to 
matrix interferences or sample pre-dilution 


* 


- = Parameter not requested in Sample 


g 


H 


š 


Note ; Soil results are expressed as air dry weight basis. 
Biota results are expressed on a wet weight basis unless 
otherwise stated. 


PSC Analytical Services 
200 Bluewater Road 
Bedford, NS Canada B4B 169 
Tel (902) 420-0203 

Toll free (800) 565-7227 
Fax (902) 420-8612 


Matrix 
Philip ID 
Client ID 


Date Sampled (y/m/d) 
Date Received (y/m/d) 


Mercury 


Legend: 


SOI 000 109 EE 


& 
Ed 


9 


page 


L4 
* 


Jacques Whitford Environment Ltd. 
3 Spectacle Lake Drive 

Dartmouth 

NS 


s.19(1) 


FAX $ 
Printed 
Reported 


468-3009 
2001/16/05 
2001/10/05 


: 0113573H 
NEP 13300-7 


ee ea $¥ 


Soil 
O1-HOGL373 
SS-4A 


Soil 
01-H061374 
SS-4A DUP 


Soil 
01-H061375 
DUP 30A 


Soil 
01-H061376 
DUP 20A 


01/09/27 


01/09/27 01/09/27 01/09/27 
DUP 


20011003-4A. 
4900 
nd 


20011002-D 
6000 
nd 


20011003-A 
1400 
na 


20011003-A 
5600 


Mee یر‎ at Me Aë A AN en پر يټ‎ A ټم مه نه مہ‎ et we dér HAAS وو‎ on په‎ TT ټيب پټ‎ me V یر‎ on ont we een vs پټ‎ ir تا‎ reen pns مر‎ e نټ‎ zm mm og Se mr mz ټېب‎ e 


Ae بر په سوه‎ ie اپد بل به ېټ‎ A معت پټ‎ ët یغه‎ Aën wm aen, em حسم عم‎ mmm پټ‎ Mas mm "mm mm mm سه‎ mmm mm mm পাপী ممت خت‎ 


0.5 


2 e معب‎ 222 e „ „ pi بي‎ Wéi "e نید‎ 


nd Ud Dod 
.2 0o 0.2 
Estímated Quantitation Limit for routine analysis 
not detected above standard EQL 
not detected at the elevated EQL specified due to 
matrix interferences or sample pre-dilution 
Parameter not requested in Sample 
Soil results are exp 
results are ex 


ü 


* 
$ 


pressed as air dry weight basis. 
pressed on a wet weight basis unless 
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Client 


PSC 
Client ! 


— ——— — a, দলত ميا‎ OU we zone ee e بيب‎ en em eme ee يعم يطب‎ em em om mm on or em "e ex "oe يميم‎ mm opp ei mn পশিল پټ‎ "me ix be 


.aorganic Parameters 


PSC Analytical Services 
200 Bluewater Road 
Bedford, NS Canada B4B 169 
Tel (902) 420-0203 

Toll free (800) 565-7227 
Fax (902) 420-8612 


Matrix 
Philip ID 
Client ID 


Date Sampled (y/m/d) 
Date Received (y/m/d) 


Analyte 


HNO3 Peroxide Digestion 
Mercury Digestion 
Aluminum 

Antimony 

Antimony Recovery 
Arsenic 
Barium 
Beryllium 
Boron 
Cadmium 
Chromium 
Cobalt 

Copper 

iron 

iron Recovery 
Lead 
Mancganese 
Molybdenum 
Nickel 
Selenium 


WO ox AS TE 


Silver 
Strontium 
Thallium 
Uranium 


Legend > 


Note 
| Biota 
otherwise stated. 


Organic Parameters page + 16 
s.19(1) 
PSC Analytical Services Client Jacques Whitford Environment Ltd. | 

200 Bluewater Road 3 Spectacle Lake Drive 

Bedford, NS Canada B4B 169 Dartmouth | | 

Tel (902) 420-0203 NS B3B 8 FAX # 
Toll free (800) 565-7227 PSC Project Number : 0113573H Printed 
Fax (902] 420-8612 Client Project Number : NBF 13300-7 Reported 


468-9005 
2001/10/05 
2001/10/05 


23 th $2 


Matrix | Soil Soil Soil Soil 
Philip ID 01- 061373  01-H061374 01-H061375  01-H061376 
Client ID 85-42 SS-4A DUP DUP 30A DUP 20A 


Date Sampled (y/m/d) 
Date Received (y/m/d) 01/09/27 01/09/27 01/09/27 01/09/27 


Analyte Units EQL ( Continued from previous page ) 


Vanadium mg/kg 2. 8. | 8. 9. 3. 
Zine mg / kg 2. : 
Mercury mg/kg 9.01 0.28 0.33 0.73 nd 


Legend: BOL Estimated Quantitation Limit for routine analysis 
nd mot detected above standard EQL 
nd() = not detected at the elevated EOL specified due to 

matrix interferences or sample pre-dilution 
- = Parameter not requested in Sample 

Note : Soil results are expressed as air dry weight basis. 
Biota results are expressed on a wet weight basis unless 
otherwise stated. 


H 


if 


„aorganic Parameters page s ii s.19(1) 
PSC Analytical Services Client : Jacques Whitford Environment Ltd. 

200 Bluewater Road 3 Spectacle Lake Drive 

Bedford, NS Canada B4B 105 Dartmouth 

Tel (902) 420-0203 NS B3B FAX # 
Toll free (800) 565-7227 PSC Project Number : 0113573H Printed 
Fax (902) 420-8612 Client Project Number : NBF 13300-7 Reported 


468-9009 
2001/10/05 
2001/10/05 


SS Së Ke 


Matrix Soil Soil 3041 
Philip ID OL-HOGLI77 242051272 91061375 01-H051380 
Client ID 88-7 88 ES-6A SS-100A 


Date Sampled (y/m/d) 
Date Received (y/m/d) 


01/09/27 01/09/27 01/09/27 01/09/27 


HNO3 Peroxide Digestion 1 20011002-B 20011002-B 40011002-H 20011003-A 
Mercury Digestion - 20011003-A 20011003-A 20011003-A .— 20011003-A 
Aluminum mg/kg 10 2400 2500 3000 
Antimony mg/kg 2. nd 26 nd 
Antimony Recovery % - 40. 40. 40. 

Arsenic mg/kg 2 25 nd P nd 
Barium mg/kg 5. 43. 130 47. ond 
Beryllium  : mg/kg 5. nd nd | nd nd 
Boron mg/kg 5 

Cadmium mg/kg 0 

Chromium ma/ kg 2 
Cobalt mg/kg 1 
Copper mg/kg ds 
Iron mg/kg 2 
Iron Recovery $ — 
Lead mg/kg D 

Manganese mg/kg 2. | 

Molybdenum mg/kg 2 nd nd nd 
Nickel | | mg/kg 2 x 
Selenium mg/kg 2 

Silver mg/kg 0.5 

Strontium mg/kg Du nd on 
Thallium mg/kg 0.1 0.1 

Uranium ma kg 0.1 0.3 0.1 


2. 

مش 
হে G hy Fi‏ 
pe‏ نل 


Legend: EQL = Estimated Quantitation Limit for routine analysis 
not detected above standard EQL 
not detected at the elevated EQL specified due to 
matrix interferences or sample pre-dilution 

- = Parameter not requested in Sam | 
Note : Soil results are expressed as air dry weight basis. 
Biota results are expressed on a wet weight basis unless 
otherwise stated. 


د د 
بش Qe‏ 
H H‏ 
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anorganic Parameters page : 12 
PSC Analytical Services Client : Jacques Whitford Environment Lt. ub 
200 Bluewater Road 3 Spectacle Lake Drive 

Bedford, NS Canada B4B 9 Dartmouth 

Tel (902) 420-0203 NS B3B 1W8 FAX # 
Toll free (800) 565-7227 imb 0113573H Printed 
Fax (902) 420-8512 : NBF 13300-7 Reported 


468-2003 
2001/10/05 
2001/10/03 


Se FR Sg 


Matrix ^ Soil Soil Soil Soil 
Philip ID 01-H061377  01-H061378  01-H061379  O01-H061380 
Client ID 38-7 85-802 SS-6A 23-100٨ 


Date Sampled (y/m/d) 
Date Received (y/m/d) চাৰ্ভে 91/08/27 01/09/27 GE 


( Continued from | previous page j 


Vanadium 


Zinc mg/kg 2. 650 270 160 11. 
Mercury mg/kg 0.01 0.06 0.03 0.28 nd 


Legend: EQL = Estimated Quantitation Limit for routine analysis 
nd not detected above standard EQL 
nal) not detected at the elevated EQL specified due to 

matrix interferences or sample pre-dilution 
- = Parameter not requested in Sample 

Note : Soil results are expressed as air dry weight basis. 
Biota results are expressed on a wet weight basis unless 
otherwise stated. 


ij 


H 
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Parameters 13 


page 


Adordgqanic 


PSC Analytical Services Client : Jacques Whitford Environment Ltd. s.19(1) 
200 Bluewater Road 3 Spectacle Lake Drive 

Bedford, NS Canada B4B 9 Dartmouth 

Tel (902) 420-0203 NS B3B 8 FAX d : 468-9009 

Toll free (800) 565-7227 PSC Project Num : 0113573H Printed : 2001/10/05 

Fax (902) 420-8612 Client Project Number : NBF 13300-7 Reported : 2001/10/05 : 


Soil 


20011003-A 20011003-A 20011003-A 


Matrix Soil Soil 

Philip ID O3-HO61382 01-HD613B82 01-80613233 01-H061384 
Client ID SS-101A S8-102A S8-L103A4 88-1044 
Date Sampled (y/m/d) 

Date Received (y /m/d) 01/09/27 01/09/27 01/09/27 01/09/27 


Analyte Units 


Mercury Digestion 


Aluminum mg/kg 10 1100 1100 1100 1100 
Antimony mg/kg 2. nd nd nd nd 
Antimony Recovery % “ 30. 30 iU. 39. 


—ů— —‏ — مو لو A on A‏ بر سا 


nd 


Arsenic nd 
Barium nd nd 
Beryllium nd nd 
Boron x 
Cadmium 
Chromium 
Cobalt 
Copper 
iron 1 EK 20 
Iron Recovery % ~ 85. 85 85 85 
Lead mg/kg 0.5 4.3 2.3 2.9 2.9 
Manganese mg/Kg 2. 33. 28. 313 27: 
Molybdenum mg/kg 2. nd nd nd nd 
Nickel mg/kg 2 Z. Se 2. 2: 
Selenium mg/kg 2. nd nd md nd 
Silver mg/kg 0.5 nd nd nd nd 
Strontium mg/kg 5 nd nd nd nd 
Thallium mg/kg 0.1 nd nd nd nd 
Uranium mg/kg 6.1 0.1 0.1 0.3 0.1 
Legend: BOL = Estimated Quantitation Limit for routine analysis 

nd = not detected above standard EQL 

ndi) = not detected at the elevated EOL specified due to 

matrix interferences or sample pre-dilution 
- = Param 
Note : Soil results are expressed as air dry weight basis. 


Biota results ars exprassed on a wet weight basis unless 
otherwise stated. 
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Jüorganic Parameters page : 14 
s.19(1) 
Client : Jacques Whitford Environment Ltd. 
3 Spectacle Lake Drive 
Dartmouth 
NS B3B 8 FAX d : 468-9009 
PSC Project Number : 0113573H Printed : 2001/10/05 
Client Project Number : NBF 13300-7 Reported : 2001/10/05 
Soil Soil Soil Soil 
01-H051381 01-H061382 01-H061383 01-H061384 
S5-101A SS- LULA 55-1033 SS-LO4A 
01/09/27 01/05/27 01/09/27 01/09/27 


mg/kg 2. 13. 197 12. 13. 
mg/kg 3 nd nd 0,02 nd 
EQL s Estimated Quantitation Limit for routine analysis 
nd z not detected above standard EQL 

nde) = not detected at the elevated EOL specified due to 


matrix interferences or sample pre-dilution 
- = Parameter not requested in Sample 
Note : Soil results are expressed as air dry weight basis. 
Biota results are expressed on a wet weight basis unless 
otherwise stated. 


PSC Analytical Services 
200 Bluewater Road 
Bedford, NS Canada B4B 169 
Tel (902) 420-0203 

Toll free (800) 565-7227 
Fax (502) 420-8612 


Matrix 
Philip ID 
Client ID 


Date Sampled (y/m/d) 
Date Received (y/m/d) 


Zinc 
Mercury 


Legend: 


.norganic Parameters page : 15 


s.19(1) 


PSC Analytical Services Client : Jacques Whitford Environment Ltd. 

200 Bluewater Road 3 Spectacle Lake Drive 

Bedford, NS Canada B4B 93 Dartmouth 

Tel (902) 420-0203 NS B3B 8 FAX # 468-9009 
Toll free (800) 565-7227 PSC Project Number : 01135738 3 Printed : 2001/10/05 
Fax (902) 420-8612 Client Project Number : NBF 13300-7 Reported : 2001/10/05 


Së 


* 


Matrix | Soil Soil 
Philip ID 01-5105 01-H061727 
Client ID 58-104A DU  . BGSU-À 

P 
Date Sampled (y/m/d) 


Analyte Units EQL DUP 


HNO3 Peroxide Digestion - 20011003-A 20011004-A 
Mercury Digestion - 20011003-A 20011003-A 
Aluminum mg/kg 18 1200 1400 
Antimony mg/kg 2. nd nd 

Antimony Recovery * - 30. 50. 


Arsenic ma/kg 2 nd nd 
Barium mg/kg 5. nd nd 
Beryilium ma/kg 5 nd nd 
Boron mg/kg 5 nd nd 
Cadmium mg/kg 9 
Chromium mg/kg 2 

Cobalt mg/kg la I 

Copper š mcr / key ds nd nd 
Iron ৷ 20 

Iron Recovery % - 85. 980. 
Lead | mg/kg 0 

Manganese | ma/kg 2. 

Molybdenum mg/kg 2. nd nd 
Nickel mg/kg 2 

Selenium mg/kg 2 

Silver ma / kg 0 

Strontium mg/kg 5. 

Thallium mg/kg 0.1 nd nd 
Uranium mg/kg 0 


Legend: imated Quantitation Limit for routine analysis 
not detected above standard EOL 
not detected at the elevated EQL specified due to 
matrix interferences or sample pre-dilution 

» = Parameter not requested in Sample 
Note : Soll results are expressed as air dry weight basis. 
Biota results are expressed on a wet weight basis unless 
otherwise stated. 


BD থৈ‏ ده 
C CO <‏ 
e E‏ 
fi # g‏ 


organic Parameters page : 15 


8.1901) 
PSC Analytical Services Client : Jacques Whitford Environment Ltd. OF 
200 Bluewater Road 3 Spectacle Lake Drive 

Bedford, NS Canada B4B 169 Dartmouth 

Tel (902) 420-0203 NS B3B 8 FAX $ : 468-9009 
Toll free (800) 565-7227 PSC Project Number : 0113573H Printed : 2001/10/05 
Fax (902) 420-8612 Client Project Numb NBF 13300-7 Reported : 2001/10/05 


Matrix "Seil 9 Soil 
Philip LD 01-H061385 01-H061727 
Client ID 55-1042 DU BORD-A 

P 
Date Sampled (v/m/d) 
Date Received (y/m/d) 


01/09/27 01/10/01 


Analyte Unite EQL { Continued from previous page ) 


Vanadium mg/kg 2. 3. 3. 
Zine mg/kg 2 i£. 11. 
Mercury ` ng / k 0.01 ná 0.05 
Ol-HO061385 SS-104A DUP Antimony is 60 % recovery in the digested matrix spike. 


Legend: EQL = Estimated Quantitation Limit for routine analysis 
nd not detected above standard EQL 
nd not detected at the elevated EQL specified due to 

matrix interferences or sample pre-dilution 
- = Parameter not requested in Sample 

Note : Soil results are expressed as air dry weight basis. 
Biota results are expressed on a wet weight basis unless 
otherwise stated. 


3 


page verified | 


— 


organic Parameters page : 17 


PSC Analytical Services Client : Jacques Whitford Environment Ltd. | s.19(1) | 
200 Bluewater Road 3 Spectacle Lake Drive 

Bedford, NS Canada 28 8 Dartmouth 

Tel (902) 420-0203 NS B3B 8 | FAX $ 2 468-9005 

Toll free (800) 565-7227 PSC Project Humber : 0113573H Printed : 2001/10/05 

Pax (902) 420-8612 Client Project Number : NBF 13300-7 Reported : 2001/10/05 


Method Summaries: 


- Mercury in Soils and Sediments: Digestion/Cold Vapour Atomic Absorption. 
Ref: USEPA Method 4245.5 | 

- Available Trace Metals in soils/sediments: Nitric/Peroxide Digestion. 
Rel: USEPA Method #30505. 


General Project Comments 


Boron is 55 % recovery in the digested reference material 
for sample batch 20011002-A and 20011002-B and 20011003-A. 
Boron is 60% recovery in the digested reference material 
for sample batch 20011004-A. n 


All work recorded herein has been done in accordance with normal professional standards 
using accepted testing technologies, quality assurance and quality control procedures 
except where otherwise agreed to by the client and testing company in writing. Liability 
for any and all use of these test results shall be limited to the actual cost of the 
pertinent analysis performed. There is no other warranty expressed or implied. Excess 
sample will be discarded upon expiry of hold time. 


Approval of Inorganic Parameters: | 
Inorganics Manager: 


€ 98007 T u 


vrganic Parameters page . 1 8.1901) 


Client : Jacques Whitford Environment Ltd. 
3 Spectacle Lake Drive 


C Dartmouth 
ANALYTICAL SERVICES NS 238 1W8 FAX $ : 468-9009 
PSC Project Number : 0113573H Printed s 2001/10/05 
Ciient Project Number : NEF 13300-7 Reported š 2001/10/05 
Matrix Soil. Soil Soil 
Philip ID 01-H061358 01-H061378 01-H061384 
Client ID | S8-61À 838-2 S8-104A 
Date Sampled (y/m/d) 
Date Received e 01/09/27 01/09/27 01/09/27 | | | | HEB 
analyte Unita EQL 
TEH C11-32 Soil Event P se EX20 Bae EN. 2 1. 
VPH in Soil Event # R EX43 | EX16 EXILE ` 
Benzene mg/kg 0.028 nd nd nd 
Toluene my/ka 6.025 nd nd nd 
Ethylbenzene mg/kg 6.025 nd nd nd 
£ylenes mg/kg 0.050 nad nd nd 
C6 - C10 HC {less BTEX} mg/kg 2.5 nd nd nd 
2C10-C21 (Fuel Range) mg/kg 15. nd RL, nd 
>C21-C32 (Lube Range) mg/kg 15 nd | 71. nd | 
Modified TPH - Tier 1 mg/kg 32 nd 92. nd x 
TEH ROMAN (IBB) % Rec, -~ 95. en 38. 
TEH Surrogate (C32) % Rec - 93. | 98. 90, 
VPH Surrogate (IBB) * Rec, = 83. 89. 92. 
Moisture | t - < 5 14. 3.5 


Note: The product resemblance comments are provided for general guidance only 
and may not be accurate. Resemblances are based on comparison with available 
reference standards. Due to chromatographic similarity of certain products, the 
influence of weathering effects and interference of non-petrogenic SERGE it 
is not always possible to positively identify products. 
Notes: Modified TPH - Tier 1 (C6-C32) does not include BTEX 
01-H061378 SS-80A ` Fuel/lube range. 


80 

E» 

Es 
f 


Legend: Estimated Quantitation Limit for routine analysis 
nd = not detected above standard EQL 
nd() = not detected at the elevated EOL shown in parentheses 
- = Parameter not requested in Sample 
Note : Soil results are expressed on a dry weight basis. 
Biota results are > axpreraed on د‎ wet „ basis. 


page verified | 


200 BLUEWATER ROAD, BEDFORD, NOVA SCOTIA, CANADA B4B1G9 TEL (902) 420-0203 FAX: (902) 420-8612 
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rganic Parameters page 2 

5.19)1( 
PSC Analytical Services Client : Jacques Whitford Environment Ltd. 
200 Bluewater Road 3 Spectacle Lake Drive 
Bedford, NS Canada B4B 169 Dartmouth 
Tel (902) 420-0203 NS FAX # 
Toll free (800) 565-7227 PSC Project Number 0113573H Printed 
Fax (902) 420-8612 Client Project Number : NBF 13300-7 Reported 


468-9009 
2001/10/05 
2001/10/05 


* * $% sç 


O —— — — . وم مو مرم خر‎ IDEA Ee — = — ͤ ͤ — —Lͤ—') ii : 


Certificate of Analysis 


Method Summaries : 

- Purgeable Hydrocarbons - Soil: Methanol extr'n. Headspace/GC-PID-FID. 
Varian Genesis/3400 or HP5890 GC. Ref: Atlantic PIRI Guidelines 
for Laboratories, Draft 1.0, 1999. 

- Extractable Hydrocarbons - Soil: Acetone/Hexane extraction. HP5890 GC/FID. 
Ref: Atlantic PIRI Guidelines for Laboratories, Draft 1.0, 1999. 

- Moisture Content: Heating at 103C. Gravimetric det'n - as received basis. 
Ref: Ontario MOE Analytical Methods for Env. Samples, Vol.1, Method: ME 


All work recorded herein has been done in accordance with normal professional standards 
using accepted testing technologies, quality assurance and quality control procedures 
except where otherwise agreed to by the client and testing company in writing. Liability 
for any and all use of these test results shall be limited to the actual cost of the 
pertinent analysis performed. There is no other warranty expressed or implied. Excess 
sample will be discarded upon expiry of hold time. 


Approval of Organic Parameters: 
Organics Manager : 


000121 


s.19(1) 


Headspace Soils 
October 5, 2001 
EX16 


Manager 


QCA 
% Recovery 
84 
85 
83 
87 
98 


Matrix: 


Date: 


Event Number: ` 


QCA Tar 


Compound — 


Benzene 
Toluene 
Ethyl Benzene 
Aylenes 

Gasoline 


s.19(1) 


ANALYTICAL SERV 


Matrix: Sail | 
Date: October 4, 2001 
Event Number: ES ZO 


Target GCE Method Blank 
mg/kg % Recovery + 


OCA Target OCA aca 


Compound 


TEH {> C10-C32) 1000 
TEH (>C10-C32) 1000 90 < 30 


Analyst 1 Manager 


7000122 P 


s.19(1) 


Method Blank 


Manager 


aca 


95 


Soil 
October 4, 2001 
EX21 


Analyst 


OCA 


Matrix: 
Date: 


Event Number: 


Compound 


TEH (>C10-C32) 
TEH (>C 10-032) 


s.19(1) 


ANALYTICAL SERVICE 


Matrix: Headspace Soils 
Date: October 5, 2001 
Event Number: EX43 


QCA Target QCA . QCB Target QCB 


1.00 85 
Toluene - 1.00 86 
Ethy! Benzene 1.00 BS 84 
Aylenes 3.00 83 83 
Gasoline 66 118 66 117 


83 
84 


Analyst 


TIIT _ 


s.19(1) 


20010921-A 
completed 


468-9009 
2001/09/27 
2001/09/27 


Paint 
O1-HOS7720 


01/09/12 
01/09/18 


inorganic Parameters page : ER 


Client : Jacques Whitford Environment Ltd. 
3 Spectacle Lake Drive 
Dartmouth 
NS B3B 8 

PSC Project Number : 0112933H 

Client Project Numb : NEF 13300-7-2 


FAX # 
Printed 
Reported 


** SR RE 


Paint 
O1-HOSTTLT 
PRE 


Paint 
Di-HO57718 
PRI 


Paint 

01-H057719 
PR3 PRA 
01/09/12 01/09/12 
وس‎ = e 


01/09/12 
01/09/18 


20010921-A 
completed 
6300 

nd 


20010921-A 20010921-A 
completed completed 
4700 4600 

nd | 


en ` a OPE ` me ` zue عد‎ A Me بیدا‎ ne E جمد جمد مید‎ A A পশিল "un بعت‎ wer مید میم‎ ou wm ما ټټټ‎ MM পশি Ant dh éi Wéi de اوا‎ ds ازس پما متا سه‎ AMO mm "er نز . مس یز‎ ven me e 


ANALYTICAL SERVICES 


Matrix 
Philip ID 
Client ID 


Date Sampled (y/m/d) 


Date Received ا‎ 


BNO3 Peroxide Digestion 


Mercury Digestion 
Aluminum 

Antimony 

Antimony Recovery 
Arsenic 

Barium 

Beryllium 

Boron 

Cadmium 


r e e e mc oo 


Chromium 
Cobalt 

Copper 

iron 

Iron Recovery 


U^ هه‎ ër wë CHER "éi oi ge, wë پټ‎ ত wu 200 en géi صد پر‎ ent SISI déi dé ex ae mx مر‎ e ছে "pm ms om mn په‎ ms "mr چم‎ 


*.. بیص‎ পিল NAN mon 


. ni éi ép ét Aë ei zu je زه‎ 


দৈ C 


BS SA di 


nd 


E A fac سه سو‎ A کسه دمه سم‎ 
25. 
Dod 


nd 
10. 
nd 
O.1 


no 1 


2 
— 
— 

PU 
iQ 
G 


1 
2 


e 


1 
2d 


EQL = Estimated Quantitation Limit for routine analysis 
nd z not detected above standard EQL 


not detected at the elevated EQL specified due to 
matrix interferences or sample pre-dilution 
Parameter not requested in Sample 

Note : Soil results are expressed as air dry weight basis. 
Biota results are expressed on a wet weight basis unless 
otherwise stated. 


ü 


R 


page verified 


Lead 
Manganese 
Molybdenum 
Nickel 
Selenium 
Silver 
Strontium 
Thallium 
Uranium 


Legend: 


200 BLUEWATER ROAD, BEDFORD, NOVA SCOTIA, CANADA B4B 1G9 TEL (0024200203 FAX: (902) 420-8612 
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s.19(1) 
PSC Analytical Services Client : Jacques Whitford Environment Ltd. 

200 Bluewater Road 3 Spectacle Lake Drive 

Bedford, NS Canada B4B 109 Dartmouth 

Tel (902) 420-0203 NS B3B IWS FAX $ : 468-3009 
Toll free (800) 565-7227 PSC Project Numbe 01123338 Printed  : 2001/09/27 
Fax (902) 420-8612 Client Project Number NBF 13300-7-2 Reported : 2001/09/27 


» 


Matrix | | Paint Paint | Paint Paint 
Philip ID 01-80537717 01-89057718 01-H057719 01-HO57720 
Client ID PBZ PEI PACK 584 


Date Sampled (y/m/d) 01/09/12 
Date Received (y/m/d) 01/09/18 


01/09/12 01/09/12 01/09/12 


01/09/18 01/09/18 


Analyte Units EQL ( Continued from previous page ) 


Vanadium mg/kg 2. nd 3. 2. m 
Zinc mg/kg 2 310 5300 190 1500 
Mercury mg/kg 0.01 5.4 41. 42. 16. 
Weight g 0.02 1.49 2.44 1.17 30 
01-77 PB2 Boron is 58 % recovery in the digested reference material 
for sample batch 20010921 - 


ü 


Legend: EQL 
nd 
nd (j 


Estimated Quantitation Limit for routine analysis 
not detected above standard SOT, 

not detected at the elevated EQL specified due to 
matrix interferences or sample pre-dilution 

- = Parameter not requested in Sample 

Note : Soil results are expressed as air dry weight basis. 
Biota results are expressed on a wet weight basis unless [| 
otherwise stated. — wm | 
| | page verified _ | 


i 


H 


a 000126 


-.4O0rganic Parameters 


o | l s.19(1) 
PSC Analytical Services 


200 Bluewater Road 
Bedford, NS Canada B4B 169 
Tel (902) 420-0203 

Toll free (800) 565-7227 
Fax (902) 420-8612 


Client 


Ltd. 


: Jacques Whitford Environment 
3 Spectacle Lake Drive 
Dartmouth 
NS B3B 8 

Project Number 

Project Number 


: 468-3009 
2001/09/27 
: 2001/09/27 


FAX Š 
Printed 
Reported 


PSC 
Client 


0112333H 
NEF 13300-7-2 


» 
* 
* 


Paint 
01-H057724 
PBS 


01/09/12 


20010921-A 
completed 
7300 

nd 


Paint 
01-HOB57722 
PBS 


Paint 
01-8057723 
PES 


01/09/12 
01/09/18 


01/09/12 


20010921-À ¿0010921-A 
completed completed 
630 2400 | 
21. 
40. 


21 - A 


int 
-H057721 
5 


Pa 
01 
PB 


01/09/12 


/09/18 


010 


OL 


20 


completed 


01 


62 
nd 


Matrix 
Philip ID 
Client ID 


Date Sampled (y/m/d) 
Date Received (y/m/d) 
Analyte 


HNO3 Peroxide Digestion 
Mercury Digestion 
Aluminum 

Antimony 

Antimony Recovery 


d فا‎ Mo M MELLE ML dd d ছে ছে ছে তে ৰহ A ৬৮: % তে 


—— e خخه‎ HR هغه‎ Aen on نند عد ېه‎ MERO o mm wn ARAS a er سپ ټيب بيدا‎ ns MH بجیر‎ ër چیه‎ wé 886 pt éi سیر‎ o عم‎ an هغه‎ mm NM V ملا خا‎ ii ند چیه مه عم پټ اټ ټل‎ ën بر‎ zm نه‎ Pei à شت‎ ei o تخت‎ ze Ann zap مخه‎ on HA em oe ge wie or نس‎ e e ex zm nb mm x =*% 


U wm x rs پا بش‎ ee 


= 

. 
CO oO ৮) 
— * 


> د یې 


Estimated Quantitation Limit for routine analysis 


net detected above standard EQL 


8 


# 


Arsenic 
Barium 
Beryllium 
Boren 

Cadmi ium 
Chromium 
Cobalt 

Copper 

iron 

lron Recovery 


Manganese 
Molybdenum 
Nickel 
Selenium 


Silver 
Strontium 
Thallium 
Uranium 


Legend: 


not detected at the elevated EQL specified due to 
matrix interferences or sample pre-dilution 
- = Parameter not requested in Sample | 

Note : Soil results are expressed as air dry weight basis. 
Biota results are expressed on a wet weight basis unless 
otherwise stated. 


£ 
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s.19(1) 


$ 


mber 01129221 Printed : 2001/09/27 


| Matrix Paint Paint Paint Paint 
Philip ID 01-H057721 01-H057722 01-H057723 01-H057724 
Client ID PBS PBS PES PBS 


Date Sampled (y/m/d) 01/09/12 01/09/12 01/09/12 01/09/12 
Date Received (y/m/d) 01/03/18 61/09/18 ed 08 


inalyte Units EQD { Continued from previous page ) 


Zine mg/kg 2 7 
Mercury mg/kg 3 E 
Weight q 0.02 3 


0 BEd i2000 53000 
oo 0.18 e KSC 
243 20 4.63 6.88 


Legend: | EQL = Estimated Quantitation Limit for routine analysis 


nd = not detected above standard EQL 
nd) s not detected at the elevated EQL specified due to 


matrix interferences or sample pre-dilution 
- =» Parameter not requested in Sample 
Note : Soil results are expressed as air dry weight basis. 
Bieta results are expressed on a wet weight basis unless 
otherwise stated. 


page verified | 


PSC Analytical Services Client : Jacques Whitford Environment Led, | 

200 Bluewater Road 3 Spectacle Lake Drive 

Bedford, NS Canada B4B 109 Dartmouth 

Tel (902) 420-0203 NS B3B 85 FAX # : 468-9005 
Toll free (800) 565-7227 PSC Project N 
Fax (902) 420-8612 Client Project Number : NBF 13300-7-2 Reported : 2001/03/27 


„organic Parameters page : 4 
s.19(1) 

PSC Analytical Services Client : Jacques Whitford Environment Ltd. 

200 Bluewater Road 3 Spectacle Lake Drive 

Bedford, NS Canada B4B 109 | Dartmouth آ‎ ` 

Tel (902) 420-0203 NS B3B 8 FAX # : 258-9009 

Toll free (800) 565-7227 PSC Project Number : 01129338 | Printed : 2001/09/27 

Fax (902) 420-8612 Client Project Number : NBF 13300-7-2 Reported : 2001/05/27 


Matrix | Paint Paint Paint Paint 
Philip ID Ol-HD57725 01-.H0577265 01-8057727 01-2205 7228 
Client ID 5810 BBI PELA | 514 


Date Sampled (y/m/d) 01/09/12 01/09/12 01/09/12 01/09/12 
Date Received (y/m/d) 01/09/18 01/05/18 01/09/18 01/09/18 


Analyte Units EQL 


HNO3 Peroxide Digestion IS 2Z20010921-A 200109321-AÀ 20010921-A 20010921-À 
Mercury Digestion - completed completed completed completed 
Aluminum | mika 10 540 110 6200 6400 
Antimony mg/kg -P nd nd nd nd 
Antimony Recovery % - 40. 40. 40. 40. 
Arsenic mg/kg 2 
Barium mg/kg 5 KN 

Beryllium mg/kg 5, nd nd nd nd 
Boron mg/kg 5 

Cadmium | mg/kg 0 

Chromium mg/kg 2. 11000 1900 4. 35. 
Cobalt mg/kg £ 

Copper | mg/kg 2 360 170 38. Ii; 
iron mg/kg 20 150000 360000 1500 330 
Iron Recovery % - LOO 100 100 100 

Lead mg/kg 8 55000 8000 48000 1100 
Manganese mg/kg 2 640 1400 92. 98. 
Molybdenum mg/kg 2. e vu nd nd 
Nickel mg/kg 2 100 100 nd Se 
Selenium mg/kg 2 nd nd nd nd 
Silver mg/kg 0 
Strontium mg/kg 4. 
Thallium maka 0 
Uranium | mag / xd 0 


Be Cc 


Legend: 


bi 
x 
p 
0 


Estimated Quantitation Limit for routine analysis 
nd z not detected above standard EQL 
not detected at the elevated EQL specified due to 
matrix interferences or sample pre-dilution 
- = Parameter not requested in Sample 
Note : Soil results are expressed as air dry weight basis. 
Biota results are expressed on a wet weight basis unless 
otherwise stated. 


< 
th 
ns 
| 
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s.19(1) 


PSC Analytical Services Client : Jacques Whitford Environment Ltd. 

200 Bluewater Road 3 Spectacle Lake Drive 

Bedford, NS Canada B4B 35 Dartmouth 

Tel (902) 420-0203 NS B3B 8 FAX # 
Toll free (800) 565-7227 PSC Project Number 112232 Printed 
Fax (202) 420-8612 mh +; NBF 13300-7-2 Reported 


468-9005. 
2001/05/27 
2001/09/27 


€> 8 ae 


AOA Ka 


Matrix Paint Paint Paint | Paint 
Philip ID 01-H057725 01-8057726 01-8057727 01-H057728 
Client ID PBIO PELL PB12 PB12 


Date Sampled (y/m/d) | 01/09/12 01/09/12 01/09/12 01/09/12 
Date Received (y/m/d) 01/09/18 01/09/18 01/09/18 01/09/18 


Zinc mg/kg 2. 17000 2100 46000 400 
Mercury mg/kg 0.01 0.185 nd i9. 26. 
Weight g 0.02 11.6 118. jio 2.36 


Legend: SOT, = Estimated Quantitation Limit for routine analysis 
nd not detected above standard SOT, 
ndi) not detected at the elevated EQL specified due to 

matrix interferences or sample pre-dilution 
- - Parameter not requested in Sample 

Note : Soil results are expressed as air dry weight basis. 
Biota results are expressed on a wet weight basis unless 
otherwise stated. 


i 


i 
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| s.19(1) 
PSC Analytical Services Client : Jacques Whitford Environment Ltd. 

200 Bluewater Road 3 Spectacle Lake Drive 

Bedford, NS Canada B4B 169 Dartmouth f 

Tel (902) 420-0203 NS B3B 8 FAX d : 468-9009 
Toll free (800) 565-7227 PSC Project Numb : 0112933H Printed : 2001/09/27 
Fax (902) 420-8612 Client Project Number : NBF 13300-7-2 Reported : 2001/09/27 


———— 7 T 7 Net Nee EAEE AAEE A TEE EEE ELTERN Hal AN NGA xd ASIAN q o itn ttt » » * AA AA RA — ——— ১৯ وني‎ e 


Certificate of Analysis 


Method Summaries: 


- Mercury in Soils and Sediments: Digestion/Cold Vapour Atomic Absorption. 
Ref: USEPA Method #245.5 

- Available Trace Metals in soils/sediments: Nitric/Peroxide Digestion. 
Ref:USEPA Method #30508. 


All work recorded herein has been done in accordance with normal professional standards 
using accepted testing technologies, quality assurance and quality control procedures 
except where otherwise agreed to by the client and testing company in writing. Liability 
for any and all use of these test results shall be limited to the actual cost of the 
pertinent analysis performed. There is no other warranty expressed or implied. Excess 
sample will be discarded upon expiry of hold time. 


Approval of Inorganic Parameters: | 
Inorganics Manager: 


Ses VE 


ৰ 8.1901 
eet 7 BEEN Si \ Ox q an 3. e BP 2 Ke nme t e Ka B p a 9 = 2 i | 


Client : Jacques Whitford Environment Ltd. 
3 Spectacle Lake Drive 
Dartmouth 
NS B3B 8 FAX # 
PSC Project Number : 0113648H Printed 
Client Project Number NBF13300-7-2 Reported 


ANALYTICAL SERVICES 468-9009 
2001/10/09 
2001/10/09 


Sg p% Be 


Matrix | Soii 
Philip ID 01-HO61841 
Client ID SS4A 


Date Sampled (y/m/d) 


01/10/02 


Soil Event 9 
VPH in Soil Event # 
Benzene 
Toluene 
Ethylbengene 
Xylenes 
C6 - C10 HC {less BTEX) e n 
»C10-C21 (Fuel Range) mg/kg 15. nd 
2721-032 (Lube Range) mg/kg 15. 23. 
Modified TPH - Tier 1 | 


সিজে cse eg eer Dr e اسم امه موا‎ একক ` اور نټ پټ و‎ ভল Am لر ده‎ পল e re جا ابه جد بی جد ج ص‎ OG مم مم حر‎ en wf پر‎ Ae مه تبه‎ e Hm لص حم‎ . Ne سه‎ e du, wi ai wn يعي ټين‎ wn ae ټی بير‎ | OO it আম تبه‎ সু, die xx Wer o 


TER Surrogate (C32) OR | 

VPH Surrogate (IBB) ¥ Rec. -~ cb. 

Moisture % - 8.4 

Note: The product resemblance comments are provided for general guidance only 
and may not be accurate. Resemblances are based on comparison with available 
reference standards. Due to chromatographic similarity of certain products, the 
influence of weathering effects and interference of non-petrogenic compounds, it 
is not always possible to positively identify products. 

Notes: Modified TPH - Tier 1 (C6-C32) does not include BTEX 

01-HO61841 884 Lube range. 


Legend: EOL = Estimated Quantitation Limit for routine analysis 
nd = not detected above standard EQL 


Se 8 


nd() = not detected at the elevated EQL shown in parentheses 
- = Parameter not requested in Sample | 
Note : Soil results are expressed on a dry weight basis. 
Biota results are expressed on a wet weight basis. 
% Rec = Percent Recovery of added surrogate compound(s) 
| page verified 
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PSC Analytical Services ant : Jacques Whitford Environment Ltd. 
200 Bluewater Road 3 Spectacle Lake Drive 

Bedford, NS Canada B4B 1G9 Dartmouth 

Tel (902) 420-0203 NS B3B 8 FAX d : 468-3009 
Toll free (800) 565-7227 PSC Project Number + 01136488 Printed : 2001/10/09 
Fax (902) 420-8612 Client Project Number : NBF13300-7-2 Reported : 2001/10/09 


Certificate of Analysis 


Method Summaries : 

- Purgeable Hydrocarbons - Soil: Methanol extr'n. Headspace/GC-PID-FID. 
Varian Genesis/3400 or HPS890 GC. Ref: Atlantic PIRI Guidelines 

for Laboratories, Draft 1.0, 1999. 

- Extractable Hydrocarbons - Soil: Acetone/Hexane extraction. HP5890 GC/FID. 
Ref: Atlantic PIRI Guidelines for Laboratories, Draft 1.0, 1999. | 
- Moisture Content: Heating at 103C. Gravimetric det'n - as received basis. 
Ref: Ontario MOE Analytical Methods for Env. Samples, Vol.1, Method: ME 


All work recorded herein has been done in accordance with normal professional standards 
using accepted testing technologies, quality assurance and quality control procedures 
except where otherwise agreed to by the client and testing company in writing. Liability 
for any and all use of these test results shall be limited to the actual cost of the 
pertinent analysis performed. There is no other warranty expressed or implied. Excess 
Sample will be discarded upon expiry of hold time. 


| 
| 
| 
| 


Approval of Organic Parameters: 
| Organics Manager : 


s.19(1) 


ytical Services inc. 
Quality Assurance Data for TPH by Headspace GC/PID/FID 


Matrix: Headspace Soils 
Date: October 4, 2001 


Event Number: EX26 
QCA Target QCA QCB Target lank 

Compound — — —  mgikg ` _% Recovery N. 1 

Benzene 

Toluene 

Ethyl Benzene 

Aylenes ` 

Gasoline 


85 1.00 
88 1.00 
84 1.00 
83 3.00 
74 66 


Analyst Manager 


5. um 2 0001 34 EE 


s.19(1) 


Method Blank 


Manager | 


aca 


% Recovery 


93 


ANALYTICAL SERVICES 


Services Inc. 


trance Data for TEH by GC/FID 


Matrix: Soil 
Date: October 8, 2001 
Event Number: EX? 


OCA OCB Target 
% Recovery mg/kg 


TEH (> C10-C32] 
TEH (>C10-C32) 1000 


Analyst 


s.19(1) 


468-9009 
2001/10/12 
2001/10/12 


do est Meo A جت‎ Es et پر‎ a عرز‎ e, ene عع‎ un AMD UO VO un oe on ep e r. f 


Ltd. | 


FAX # 
Printed 
Reported 


Leachate 
01-H062038 


complete 
20011005-C 


page . 


.ao0rganic Parameters 


Jacques Whitford Environment 


Drive 


umber : 0113701H 
NEP 13300-7-2 


PB 10 


3 Spectacle Lake 
Dartmouth 
NS BIB 8 


A 
* 


Client 


PSC Project N 
Client Project Numbe 


Leachate 


01-H062037 


PB 4 


CGSB Leachate 
Total Water Digest 


ما مر مسا مات چا সক‏ په . . en‏ يې ir ét vr‏ 1 ج TR we‏ مر سي ie A‏ جیه ميا سه ې سر dë‏ سو لر وښو DS‏ . 


— MAS „ AME ` ant يلرل يا پس يا‎ ee AA AN e e ند‎ en V a ze V সা "ir me مر پټ ټل‎ 


Estimated Quantitation Limit for routine analysis 
not detected above standard EQL | 
not detected at the elevated EQL specified due to 
matrix interferences or sample pre-dilution 


Parameter not requested in Sample 


Soil results are expressed as air dry weight basis. 
Biota results are expressed on a wet weight basis unless 
otherwise stated. 


Note : 


ox‏ په "oe, ës‏ ټيب ap wa oa wén "ém SIL "ai "opt‏ نيد همه "enn mm AA‏ غد NAA o‏ يع حط غه شت بلط ` Ap‏ —— - - میت ښيو an‏ پیب پیب ممه 


ANALYTICAL SERVICES 


Date Sampled (y/m/d) 


Matrix 
Philip ID 
Client ID 


Initial pH 
Final pH 


Aluminum 
Antimony 
Arsenic 


Barium 


Beryllium 


Cadmium 
Chromium 
Cobalt 


Manganese 
Molybdenum 
Nickel 
Selenium 
Silver 
Strontium 
Thallium 


Legend: 


„„organic Para 


meters page . 2 


8.191) 


PSC Analytical Services Client : Jacques Whitford Environment Ltd. 

200 Bluewater Road 3 Spectacle Lake Drive | 

Bedford, NS Canada B4B 95 Dartmouth 

Tel (902) 420-0203 HS BSB 8 FAX # 
Toll free (800) 565-7227 PSC Project Number : 0113701H Printed 
Fax (902) 420-8612 Client Project Number : NBF 13300-7-2 Reported 


468-9009 
2001/10/12 
2001/10/12 


ES Se Se 


Matrix Leachate Leachate 
Philip ID 913052037 01-H052038 
Client ID PB 9 pp 10 


Date Sampled (y / m/ d) 
Date Received (y/m/d) 


01/10/02 ` 01/10/02 


( Continued from previous page ) 


Analvte 


EE ee 
Uranium 

Vanadium 

Zinc 

Maisture 


Legend: EQL = Estimated Quantitation Limit for routine analysis 

nd nok detected above standard EQL 

nd not detected at the elevated EQL specified due to 

matrix interferences or sample pre-dilution 
- = Parameter not requested in Sample 

Note : Soil results are expressed as air dry weight basis. 
Bicta results are expressed on a wet weight basis unless 
otherwise stated. 


# 


ü 


page verified 


000 


..organic Parameters page 3 
s.19(1) 


PSC Analytical Services Client : Jacques Whitford Environment Ltd. | 
200 Bluewater Road 3 Spectacle Lake Drive 


Bedford, NS Canada B4B 199 Dartmouth 

Tel (902) 420-0203 NS B3B 8 FAX # : 468-9009 
Toll free (800) 565-7227 PSC Project Number : 0113701H Printed : 2001/10/12 
Fax (902) 420-8612 Client Project Number : NBF 13300-7-2 Reported : 2001/10/12 


Ce 


Method Summaries: 


- Total Recoverable Metals Digest: Homogenization/Digestion. Ref: USEPA Method 02 
- Leachate Extraction: pH 5 Acetic Acid Extraction. Ref: MOBE 347/CGSB 164-GP-IMP 
- Trace Metals in Aqueous Samples: Elan 5000 ICP-MS. Ref: USEPA Method 4200.8 
Total Metals in Leachate: Digestion/ICP-MS, Ref: USEPA 200.8 


š 


Conversions: 1 mg/L 
1 ug/L 


1000 ug/L 1 part per million (ppm 
0.001 mg/L = 1 part per billion (ppb) 


E] 


All work recorded herein has been done in accordance with normal professional standards 
using accepted testing technologies, quality assurance and quality control procedures 
except where otherwise agreed to by the client and testing company in writing. Liability 
for any and all use of these test results shall be limited to the actual cost of the 
pertinent analysis performed. There is no other warranty expressed or implied. Excess 
sample will be discarded upon expiry of hold time. 


Approval of Inorganic Parameters: 
Inorganics Ma 


00138 D 


Indus.rial Chemistry Parameters page : i 


s.19(1) 
Client : Jacques Whitford Environment Ltd. 
3 Spectacle Lake Drive 
Dartmouth | | 
NS B3B 8 FAX $ 
PSC Project Number : 0112933H Printed 
Client Project Number : NBF 13300-7-2 Reported 


ANALYTICAL SERVICES 468-9009 
2001/09/27 


2001/09/27 


ee * ** 


Matrix Paint Paint Paint Paint 
Philip ID 01-H057717 Ol-H057718 01-8057719 04-8057720 
Description Ä 

Client ID 


PB2 PBL PB PE4 


01/09/12 01/09/12 01/09/12 
01/09/18 01/09/18 01/09/18 


01/09/12 
01/09/18 


Date Sampled (y/m/d) 


Weight 


Estimated Quantitation Limit for routine analysis 
nd z not detected above standard EQL 

not detected at the elevated EQL specified due to | 
matrix interferences or sample pre-dilution _ 
— = Parameter not requested in Sample a 


ei 
OR 
— 
I 


a‏ رورو 


. > s.19(1) 


Paint Paint Paint Paint 
0l-H057721 91-8057722 01-H057723 01-H057724 


PBS | PB6 PBS FB9 


01/09/12 01/05/12 01/09/12 01/09/12 
01/09/18 01/09/18 01/05/18 01/09/18 
02 3353 1 4.63 6 


Estimated Quantitation Limit for routine analysis 
mot detected above standard EQL 
not detected at the elevated EQL specified due to 


mp Le 


Parameter not requested in S: 
| page verified 


ee 0 00 1 40 „ 


Jacques Whitford Environment Ltd. 
3 Spectacle Lake Drive 


matrix interferences or sample pre-dilution 


*. 
S 


Indus..ial Chemistry Parameters page : 


Client 


Dartmouth 
WS ` B3B 8 FAX & : 462-9003 
PSC Project Number : 0112933H Printed : 2001/09/27 


Client Project Number : NBF 13300-7-2 Reported : 2001/09/27 


PSC Analytical Services 
200 Bluewater Road 
Bedford, NS Canada B4B 169 
Tel (902) 420-0203 

Toll free (800) 565-7227 
Fax (902) 420-8612 


Date Sampled (y/m/d) 


Philip ID 
Description 
Client ID 


Legend: 


Indus..ial Chemistry Parameters page : 3 
| s.19(1) 

PSC Analytical Services Client : Jacques Whitford Environment Ltd. 

290 Bluewater Road 3 Spectacle Lake Drive 

Bedford, NS Canada B4B 169 Dartmouth 

Tel (202) 420-0203 NS FAX # 

Tell free (800) 565-7227 PSC Project Numb 0112933H Printed 

Fax (902) 420-8612 Client Project Number : NBF 13300-7-2 Reported 


468-9009 
2001/09/27 
2001/09/27 


ae 48 ae 


Matrix | Paint Paint Paint Paint 
Philip ID | 01-H057725 O1L-HOS77 26 01-H057727 01-R057728 
Description 

Client ID | PBLO PBll PB12 PB13 


01/09/12 


Date Sampled (y/m/d) 01/09/12 01/09/12 01/09/12 
Date Received (y/m/d) 01/09/18 01/09/18 01/09/18 


Estimated Quantitation Limit for routine analysis 
nd = not detected above standard EQL 

not detected at the elevated EQL specified due to 
matrix interferences or sample pre-dilution 
Parameter not requested in Sample 


2 
N 
i 


i 
B 


l 
led 


page verif 


Indus..íal Chemistry Parameters page : 4 


s.19(1) 
PSC Analytical Services Client : Jacques Whitford Environment Ltd. 
200 Bluewater Road ` 3 Spectacle Lake Drive 
Bedford, NS Canada B4B 98 Dartmouth | 
Tel (902) 420-0203 NS B3B 8 FAX # £ 468-5009 
Toll free (BOO) 565-7227 PSC Project Number : 01129338 Printed : 2001/09/27 


Fax (302) 420-8612 Client Project Num 


ser : NBF 13300-7-2 Reported : 2001/09/27 


Matrix | | Other Other 
Philip ID 01-8057729 01-80577320 
Description 
Client ID PRIS X ASB ASBZ 

| 3 
Date Sampled (y/m/d) 01/09/12 01/09/12 
Date Received en 01/09/18 01/09/18 


Asbestos PE : Present Present | 
Chrysotile x 

Amosite 

Crocidolite 

Cellulose 


mr er c SEE‏ اما ze "ap‏ اقم هغهوا ee . . e‏ , 009€ ا ېښېر ege ` Ap vi ie At XXX‏ ا Ae‏ ` م وعم معي AME ` e‏ اة ځور e een ` Ze. en‏ مین ليا و 


Glass Fibres 
Hair 
Other 
Mineral Wool | 
01-H057729 2814 & ASB3 The sample was found to have a high concentration of 
asbestos, so lead analysis of the paint layer was not 
undertaken. 


Estimated Quantitation Limit for routine analysis 
not detected above standard EQL 

not detected at the elevated EQL specified due to 
matrix interferences or sample pre-dilution 
Parameter not requested in Sam 


page verified 


000142 


Indus..ial Chemistry Parameters page : 5 


s.19(1) 
PSC Analytical Services Client facques Whitford Environment Ltd. 


200 Bluewater Road 3 Spectacle Lake Drive 

Bedford, NS Canada B4B 206 Dartmouth 

Tel (902) 420-0203 NS B3B 8 FAX # : 468-3009 
Toll free [800) 565-7227 PSC Humb : 0112933H Printed : 2001/09/27 
Fax (902) 420-8612 Client : NBE 13300-7-2 Reported : 2001/05/27 


fè 


Method Summ. 


Maries: 


All work recorded herein has been done in accordance with normal professional standards 
using accepted testing technologies, quality assurance and quality control procedures 
except where otherwise agreed to by the client and testing company in writing. Liability 
for any and all use of these test results shall be limited to the actual cost of the 
pertinent analysis performed. There is no other warranty expressed or implied. Excess 
sample will be discarded upon expiry of hold time. 


Approval of Industrial Chemistry Parameters: 
industrial Chemistry Manager 


11/30/2001 16:06 FAX 902 468 900 JACQUES WHITFORD o 20... MIUUZ/UUS 
11/22/2001 | 18: 30 FAX 802 420 8512 DEN PSC ANALYTICAL. SERVICES. „ h Ko 


* 

eo ৷ 

07 t d Sg SÉ cda MOR, š এ a "D 
* £ BER n a 8 er, x y ; 1 x E 

hom. š E - 3 H : š — 


M = " paene . e ৰ Inorganic ‘Parameters Vx d page ? i | 

| 1 P udin „ 8s. 191) 

Client : Jacques Whitford Euviro 
3 RE Am Lake Drive 


ment Led. 


ANALYTICAL SERVICES 


HS BIB INS PAX @ : 468-5009 
PSC Project Number : 01161588 Printed : 2001/11/22 


Client Project Number : NBP 13300-7 Réportad : 2001/11/22 


Matrix Soil Sail Leachate Sail 
Philip ID | 01-HO0745H1 01.-H074582 091-8074583 O1-HO74584 
Client ID z 5313 ESIC SSSA SS28 


Date Sampled (y/m/d) | 
Date Received [y/m/d) elder ida Ben 5 sa 4 aa 


MOEE 347 Leachate - - x 
HNO3 Peromide Digestion 200121113-A 200211119-A | 2001111353-A 
Mercury Digestion 20011120-D 
‚Dry Weight Used | 
initial PE 


999 wm aeu. سه‎ Xe 200, et مغد‎ ouk dÉ Md , ve مه مت‎ X ېد‎ eg e نت‎ mr wm سه‎ eer ee په اس‎ WEI چیو‎ "e 


D. EN Acetic acid volume 
Mercury 

2 

Mercury 


FFF 


Moisture 


Non-Conformance Comment: Leachate analysis performed using dry equivalent weicht. 
of less than 50g dus to insufficient sample. All mass:volume ratios adjusted 
accordingly, but accuracy and precision of analytical data ia reduced. 


s 


Estimated Quastitition Limit for routine anolysis 
not detected above standard EQL 
not detected at the elevated EOL وه يه‎ due ta 


B op 
4 Q 
ü 


B 
£u 

= 
0 


< = e requested in Sample 
Note « Soil results are expressed as air dry weight basis. 
Bista rasulte are expressed on a wat weight basis unless 
otherwina atstad. 


page verified | 


200 BLUEWATER ROAD, BEDFORD, NOVA SCOTIA, CANADA B4B1G9 TEL (902) 4200203 FAX: (902) 420-8612 


11/22/2001 THU 16:34  [TX/RX NO 5544] 4001 
302 468 9099 38% নি. 2 


NOU-32-2001 


16:16 


— 00444. 


ot — 11/30/2001 16:06 FAX 902 468 9009 ' JACQUES WHITFORD 
a 11/22/2001. 18:30 TAX 902 420 8612 PSC. ANALYTICAL SERVICES: 


a juu vun 


ge 


a oe A H টু 1 e 9E E 2 * ক E ৷ 

d B ` m sot * 7 ES E 
2 2 ৰঃ : E He 2 + . " 
PA S sue ae es يی‎ ٢ x 1 $ 8 eS 
13 Paga ই 2 


| s.19(1) | 


FSC Analytical Services Client : Jacques Whitford Environment Ltd. 


200 Bluewater Road | 3 Spectacle Lake Drive 

Bedford. NS Canada B4B 8 Dartmouth 

Tel (302) 420-0203 NE B3B 8 AX r 468-9009 
Toll free (200) 565-7227 PSC Project Mumber : 778آ‎ Printed : 2001/11/22 
Fax (30%) 420-8612 Client Project Number = NEF 13300-7 Reported : 2001/11/22 


Matrix Seal | Leachate Soil Soi} 


Philip ID 01-H074585 921-2274 8 01-H074587 643974338 
Client ID 852 S542. 884 2840 


Date Sampled (y/m/d) 
Date Received (y/m/à) re nd 7 722715 opas 


CGSB Leachate — complete + e 
a Peroxide Digestion 20041119 — 20011115 -—!  200111218-2 
Mercury Digestion 424501121220-.D - 
Total Water Digest " 20011120-A 


Dry weight Used 
Initial pH 

Final pH 

0.5% | Acetic acid volume 


ducem 
Moisture 


BOL Estimated Quantitation Limit for routine analyzer 
nd „ not detocted shove standard EQ 
nal) not detected at the elevated EQL specified due to 
matrix interferences or sample pra-dilution 
= Parameter nob requested in Sample 
Note : Soil results are expressed as air dry weight basis. 
Biota results are expressed on a wet weight karis unless 
otherwise stated. 
page Kee 


11/22/2001 THU 16:34  [TX/RI NO 5544] 
NOU-32-2001 6 2 458 90 oe 


2000745 


11/40/2001 16:06 FAX 902 468 9009 , ^ , JACQUES WHITFORD ` en ৰ ت7‎ 
11722/2001 16: 31 FAI 802 420 8612 PSC. ANALYTICAL SERVICES E OS ত 


ganic Parameters — ‚page r. ۴ E ae 
BSC Analytical Services Client : Jacques Whitford Environment Ltd. 
200 Bluewater 6 | 3 om Lake Drive 
Bedford, NS Canada B45 3 rtmouch 
Tel (302) 420-0203 
Toll free (800) 565-7227 PSC Project unk š 
Fax (502) 420-8612 Client Project Number + NB 


FAX $ ; 4688-9008 
Printed 2 2001/11/22 
Reported : 2001/11/22 


Matrix — Soil 8041 Soil °° ` Soil 
Philip ID 01-M074589 = 01-H074590 — 01-E074591 2-023 
Client ID | 3868 saeco ` 5356 Dup 88805 


Date Sampled [y/m/d) 
Date Received ৪৪৮৪ 


1 01/13/13 91/11/23 


01/11/23 


Analyte 


HNO3 Peroxide | Digestion - 20011119-B 20041112 20011119-B 20011119- a a 
Lead mg/kg 0.5 24s 5.3 5.4 0.7 _ 


Retimated Quantitation Limit for routins analysis 

not detected above standard BOL 

not . at the elevated EQL specified dua to 
axle pre«-dilurion 

Dar ide not oc in Sample 

Note : Boil results are expressed as air dry weight basis. 

Bieta results are expressed on د‎ wet weight basis unless 


otherwise stated, 


i 


Legend: | ton 
md 
ndi) 


H B 


B 


sn 


page verified. 


11/22/2001 THU 16:34 [TX/RX NO 5544) 23 
NOU-39-2281 16:17 922 468 9 98x | 8. 94 


u "000146 


x — 11/30/2001 16:06 FAX 302 468 $009 . JACQUES WHITFORD E E E MAR 
x 11/22/2001 18: 31 FAI 902: 420 8812 PSC ANALYTICAL. SERVICES FF oos .- 

| = š s * p i Gr a 

| 


| | | orgs Parameters ` page: 4 LX Sa ^ s191) 
 PSC Analytical Services Silent : Jacques ‘Whitford Environment bta. 
200 Bluewater Road 3 Spsotacle Lake Drive ` 
Bedford, RS Canada B4B 163 Dartmouth 
Tel (302) 420-0203 NS B3A 8 x 8 : 468-9005 
Toll free (800) 585-7227 amb : 01161598E inted : 2001/11/22 
Fax (902) 420«8612 Client Project Numb NEF 1313007 Reported 2 2001/21/22 


Matrix | Sail ` 8841 Seil Soil 
Philip ID D3-AH074593 Oi-H074594 01-H076555 03 -Ho74595 
Cizent ID 5380. 5333 3843. Saba 


Date Sampled (y/m/d) | 
Date Receivad Gra d) 01/11/13 01/11/35 رار‎ | BILTON 


HNO3 Peroxide Digestion = 20021119- ~B 20011119-B لل له به ته‎ -B 20011113- B 


Mercury Digestion id - 20031120-D 20011120 20011120-D 
Lead ma/kg 06.5 3 8 - — MS. 

Zing me/xg 2. - | 24 28. 24. 
Mercury mg/kg 0.01 - 0.04 0.04 


Legend: EOL = Estimated Quancitation Limit for routine analysis 
zd = wot detected above standard EGL 
ndO = not detected at the elevated EQL specified due to 


apie presdilution 
Parameter not requested in Sample 
Note : Soil racules are expressed as air dry weight basis. 
picta results ara expressed on a wet weight basis unless 
otherwise states, 


š 
Ë 


page verified | 


11/22/2001 THU 18:34 [TX/RX NO 5544) 4 
NOU-30-2001 16217 992 458 appa 38% p ps 


Tee 


uou‏ و ران ري 


11/30/2001 16:06 FAX 902 468 42 JAUUUES WHIIFURU 


11/22/2001 18:31 7۸8/902 420 8612. . PSC ANALYTICAL SERVICES. %s 
eau. ul Ca utc d RE E PT ENT | 

| Inorganic Paramaters page r- 5 ৷ 

PIC Analytical Services Claemt : Jacques Whitford Environment Ltd. 

200 Bluewater Road 3 mes Lake Drive 

Bedford, NS Canada BEB 153 Daritmneuthk 

Tel (802) 420-0203 NS BIB 8 FAX # : 458-9009 

Toll free (800) 565-7227 PSC Project Number + 01161538 Printed +: 2001/11/23 

Fax (902) 420-8622 Client Project Humber Wr 13300-7 Reported : 2001/11/22 


Soil 


Soil 


Sell 


Matrix zali 
philip ID 312-2167 01-1074598 01-80745959 6414-874500 
Cliemt ID SSSA SELLA 88125 |. EBS12A Dup 
Date Sams ded Cy /m/d) 

Date Received (y/m/d) duae mare 01/11/13 Dis 


Units 


analyte DUP 


20012119 - -B 


INOS Pexoxide SE E 20011115-5 20041418 20011112 


Mercury Digestion - 200121120-2 200121120-D 2Z0011121-A — 20012112l1*"A 
Lead mg/kg — 0.5 70. 16. i2: 31: 
Zinc mg/kg 2. 36. 18, 30, 80. 
Mercury mo fee 9.01. 2.02 6.04 0.06 0.06 
Legend: EGL s Estimated Quantitation Limit for routine analysis 

nd = ok detected abovo standard Bon 

nd() = not detected st the alewated EOL epecified due to 

matrix interference or ei ia pre-dilution 
æ = Parameter uot regu ap Le 


Note 
Biota results sre expressed on a wat weight en ur 
otherwise stated. | 


: Sail results ara expressed as ore dy weight basis. 
DAS AGSS 


page EE | 


UTX/RX NO 5544) 2005 


11/22/2001 THU 84 


E 7 * * 
GE 


P. Ge 


NOU- 39-2061 


11/30/2001 16:05 FAA SUS 465 % (^ تع دور‎ "UDIIPDUMD ; T نر یو‎ 
11/22/2001, 18: 31 FAX Boe 420 8842 U 7 PSC ANALYTICAL’ SERVICES A s 2 Wong - 


EX SN ন flo Eble | E | 2 ٣٢ | * S. 
p T 4 Xsorganic Parameters — page 6. . Ze ১৭01] 

PEC Analytical Services Client : Jacques Whitford Environment Ltd, 
200 Biuewator Road 3 Spectacle Lake Drave 
Bedford, NS Canada B4B 165 Dartmouth 
Tel (362) 220-0203 WS BIB 18 FAX $ z 468-2003 
Toll free (800) 565-9227 PSC Projoct Number + 6446158 Printed 2 2001/11/22 
Fax (302) 420-8612 Client Project Number : REF 17300-7 ` Reported + 2001/11/22 


Certificate of analysis 


Method 


Ss EET Tt £ sa: 


- Total Recoverable Metals Digest: Homogenization/Digestion. Ref: USEPA Method #200.2 
- Mercury in Soile and Sediments: Digestion/Cold Vapour Atomic Absorption. 
Ref: USEPA Method 8245.5 
- Mereury: Digestien/Cold Vapour Atomic Absorption. Ref: USEPA Method 4245.5 
ত Leachate Extraction: pH 38 Acetic Acid Extraction. Ref: MOES 347/CGSB 1€4-GE-IMP 
- Major Metals in Aqueous Samples: PE Optima 3000 ICr-OES, Ref: USEPA Method $200.7 
- Available Trace Metals in soils/sediments: Nitric/Paroxide Digestion. 
Bet:USEPA Method #30508. 


Bll work recordad herein has baas donc in accerdance with normal professional standards 
using accepted testing technologies, quality assurance and quality control procedures 
except where otherwise agreed to by the cliene and testing company in writing. Liability 
for any aad all use of these test results shall ba limited to the actual cost of the 
pertinent analysis performed. There is no other warranty expressed or implied. Excess 
sample will be discarded upon expiry of hold time. 


Approval of Inorganic Parameters: 


Inorganics Manager : 


DDD 


11/22/2001 THU 16:34 [TX/RX NO 5544) 1008 


: emm 4 frog qe و‎ De pet j 
= E 16:17 202 263 SUD Ser > 7 


. 11/30/2001 16:07 FAX 902 468 9009 1 JACQUES WHITFORD  — تت‎ | oe 001/002 
و سا‎ 18: 52 FAI 902 420 8812 | FSC ANALYTICAL SERVICES 
| Inorganic paranoters page : 4 8.191) 
Client : Jacques Whitford Environment Ltd. 
3 Spactacie Lake Drive 
me Dartmouth 
um 01163888 Printed 2 2001/11/28 
Client Project Humbe WEP 13300-7 Reported : 2001/11/23 


Matrix Soil Soil Soil 

Philip ID | 31-2078 31-0757 01-8075621 
Client ID ; pep 31 Imp 32 888 

Date Sampled 5 m a) 

Date fedcivad Ce fof d) : ar 01/11/20 01/11/28 
Ae Unit te BOL 

ENOS Peraxide Digest: Lon = 20011123-A 20011123- A 20011123-A 
Mercury Digestion * o. | ZOLiLlz3-C 
Lead mg/kg 0.5 880 SE 18. 

Pine ng/kg 2. 300 21 13 

Mercury mo/kg — 0.01 - - 0.02 

Legend: BOL = Estimated Quantitation Limit for routine analysis 

৷ tud 2 not detected above standard EgL 
nal} = not detected st the elevated POL specified due to 


PE ET -dilution 

ame quus ume 

Note 2 Soil Seoul are ed as air dry weight basis. 
Biota results are expressed on a wet weight basis unless 
otherwise stated. 


er 


ü 


pase verified 


200 BLUEWATER ROAD, BED, NOVA SCOTIA CANADA BABIG? TEL গৈছোঁ 420.0203 Fax (902) 420-9612 


|| 11/28/2001 WED 16:56 111/11 NO 5573) (£001 
x | -S-! 16:17 coz 466 3 SEX p 89 


AL? Ue? a de AD. er دول‎ id 209 نه‎ 14 84 ১ | SIS PRA LR . M ৷ „„ 3⁄2 ২৯ ২% 
pe a .  Mion2/002 


| 11/28/2001 18: 52 FAX 902 oe “ul A PSC ANALYTICAL ‘SERVICES : 


` 


inorganic Parameter paga : 2 | s.19(1) 
PSC Analytical Servicag Client : Jacques Whicford Environment Ltd. 
200 Bluewater Road 3 Spectacle Lake Drive 
Bedford. NS Canada B4B 169 Dartmouth — | 
Tel (902) 420-0203 NS Bim IWS FAX $ : 468-3009 
Toll free (800) 555-7227 PSC Project Number : DILISSBSE Printed : 2001/11/28 
Fax (302) 420-8612 Client Project Number: NAF 13300-7 Reported , 2001/11/28 


CertifióaBa ' of Analvsis 


Method Summaries: 


- Mercury in Soils and Sediments: Digestion/Cold Vapour Atomic Absorption. 
Ref: USEPA Method 4245.5 

- Available Trace Metals in soills/sediments: Nitric/Peroxide Digestion. 
Ref:USEPA Method #30508, 


All work recorded hersin has been dona in accordance with normal professional standards 


using accepted testing technologies, quality sesurance and — control procedures 
except where otherwise agreed to by the client and testing SE 20 writing. Liability 
for any and all use of these test resulto shall ba Limited = the actual cout of the 
pertinent analysis performed. There is no other warranty expressed or implied. Excess 
sample will be discarded upon expiry of hold time. 
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